May  1981  $2.95 


i 


ir 


I 


'i 


f, 


^^-A^laAAuy 


new 


edition  of  ttie  world 
most  famous  iinear  ampii 

T 

Mhe  2K  Classic  represents  the  culmination  of  fifteen  years  experience  in  developing^ 
manyfacturing  and  improving  the  2K  series*  It  remains  as  always  a  'Voriihorse'\ 
engineered  and  buiit  to  Loaf  along  at  full  legal  power  for  days  or  weeks  without  rest,  A 
look  inside  shows  why  I  Mo  expense  has  been  spared  to  make  the  2K  a  tnity  ^'Classic" 
Amateur  amplifier*  Heavy  duty,  top  quality  components  along  with  its  rugged 
construction  assures  you  of  trouble  ifee  operation.  The  2K  Qassic  offers  engineering 
and  features  second  to  none.  It  will  put  your  signal  on  the  air  with  greater  strength  and 
clarity  than  you  ever  dreamed  possible.  The  2K  Classic  operates  on  all  amateur  bands, 
80  through  15  meters  (export  models  include  10  meters). 


Features: 

•  Two     rugged     Eimac    3-500Z 
grounded  grid  triodes 

•  Pi-L  plate  circuit  wrth  silver  plated 
tank  coil 

•  Resonant  cathode  pi  input  circuit 

•  Maximum  legal  input  on  all  modes 

•  Price:  S1 195  00 


—i//'  1  K  n  C  -.Anothtr  tine  member  of  the  famout  Henry  flidio  family  of  superior 
-^y/if^  AI\L#"0  ampllflert.  And  we're  *tl1l  convinced  that  If i  the  world's  Hne»t  linear  in 
Iti  class.  The  1KD~5  was  designed  for  the  amateur  who  wants  thequallty  and  dependability  of  the 
2KD-5  and  2K-4,  who  may  prefer  the  smaller  size,  lighter  weight  and  lower  price  and  who  will  settle 
lof  a  little  lets  power.  But  make  no  mistake,  the  1K0-S  Is  no  slouch.  Its  1200  wett  f^iP  input  (700 
watt  PEP  nominal  output)  along  with  Its  superb  operating  characterlsltcs  will  still  punch  out  cfean 
powf  rtui  signals. .signals  yauli  be  proud  of.  Compare  Its  specifications,  Its  features  ^t\^  Us  fine 
pomponents  and  we  re  sure  you  will  agree  that  the  1KD-5  Is  a  superb  value  at  only  $€95. 

i  //^  Ot/^r\  C^  We  ha¥t  t>een  suggesting  that  you  took  Inside  any  amplifier  before  you 
:i/fie  £aT\mJ^sJ  buy  XL  We  hope  that  you  will.  If  you  "lift  the  lid '  on  a  2KD-5  you  v^ll  see 
oniy  the  hfghest  quatity,  heavy  duty  components  and  careful  workmen ihip^^aHrtbutes  that 
promise  a  long  life  of  continousopefatlon  in  any  mode  at  full  legal  power.  The  2tCD-5  IsaZOOO  watt 
PEP  Input  (1200  watt  PEP  nominal  output)  RF  linear  amplifier,  covering  the  €0, 40«  20,  and  15  meter 
amateur  bands.  It  operates  with  two  Elmac  3-500Z  glass  envelope  triodes  and  a  Pl-L  plate  circuit 
with  a  rotary  silver  plated  lank  coil.  Price  $M5. 

And  don't  forget  the  rest  of  the  Henry  family  of  amateur  amplifiers.. .the  Tempo  2002  high  power 
VHF  amplifier  and  the  broad  line  of  top  quality  solid  state  ampllllers.  i-ienry  flsdio  alto  offers  the 
3K-A  and  4K-Ultra  superb  high  power  H.F.  amplifiers  and  a  broad  line  of  commercial  FCC  type 
accepted  amplifiers  for  two  way  FM  communieaUons  covering  the  range  to  500  liHx. 


A  brand  new  "super"  linear... the  3K  Classic!  Designed  for  the  most  critical 
Amateur  Radio  operator..  Jlie  individual  who  wants  and  appreciates  owning 
the  finest  Avaiiable  in  spring  1981,  fcc  approve/ pefjtfng 
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note  as  of  ^^^:^!Zmm  ^t^r 
Please  noie.    headqua'j««  °  hone  nomwr. 

ouf  f«'*;*n(,eies  address  an    k  2050  S.  Bundy  Dr..  Los  Angeles.  CA  90025 

^^^     ^  931  N.  Euclid.  Anaheim.  CA  92801 

Butler.  Missouri  64730 

TOU  FREE  ORDER  MUMBER:  IBOOl  421E63I 

For  all  stai»  eicepi  Caiilornia 

Cslil  r««idents  please  call  enllcci  an  our  regular  numtwrs 


it 
* 


;213)  820-1234 
714  772-9200 
816  679-3127 


Prices  %ub|et1  to  cbanf^  withoui  ndfic* 


SERVING  HAMS 
BETTER. 

NorVy...soutn-  .ea^t.we^. 


PRICES,  DELIVERIES 

FIVE  STORE  BUYING  POWER! 

SHIPPING  REGULARLY  TO  COUNTRIES  ON  ALL  CONTINENTS 


'3^' 


W 


F«fWO,W6«J/K6AHV. 

inef  wail  known  hams 
ive  yoy  courteous         j 
msonmiized 


FREE  PHONE 


8 


•  • 


854-6046 

CAUf.  CUSTOMERS  PLEASE 
CALL  OR  VISIT  USTED  STORES 


SHIPMENT 


COLLINS 
KWM-380 


BEAT  THE  PRICE  INCREASE 
while  they  last 

Ask  for  details,  prices. 
FREE  SHIPMENT  (UPS  Brown) 


CUBIC/ 

SWAN 

ASTRO 

103 

New  commercial-grade  transceiver 
provides  full  9*band  coverage. 

A&k  for  defa//s,  prices. 

FREE  SHfPMENT  (UPS  Brown) 


RX.  DRAKE  COMBO 

TR-7/DR-7  all-band 
transceiver. 


R-7  full  coverage 
receiver 

Ask  for  details,  prices. 

FREE  SHIPMENT  (UPS  Brown) 


YAESU  RACK 

RACK  MOUNT 
YOUR  FT-707 

STATION 

Rack  neatly  contains: 
FC-707,  FP-707,  FT-707, 
FV-707DM  and  MR'7 

Ask  for  €ietaits,  prices. 
FREE  SHIPMENrr(UPS  Brown) 


IRAGEB-1016  2M 

AMPLIFIER 

160  W  OUTPUT 
SSB.  FM,  CW, 

REG.  279.95    $249.95 

FreQ  rar^ge- 144 -148MHz  *RF  out n 60 Wnom. 
now  m).  •  RF  power  m:  5-r5W«  DC  operating 
pwr:  13-6VDC  @  20'25A  •  IntermiHent  duly 
cycle  •  Buiil-in  receiver  pre- amp  -  Auto- 

mattc  internal  or  externa i  relay  keying, 

FREE  SHIPMENT  (UPS  Brown) 


'ignai/ane  cx-iia 


ANAHEIM.  CA  92801 

2620  W.  La  Raima. 

(714)  761-3033  (213)  860-2040 

1  mile  east  Knotls  Berry  Farm, 

BORLINGAME,  CA  94010 

g99  Howard  Ave..  (415)  342-5757 
5  miles  soulti  on  101  from  SF  Airport. 

OAKLAND,  CA  94600 

2811  TeleqrapH  Ave..  (41 5l  45V 5757 
Hwy  24  Downtown.  Lett  27th  off- ramp. 

SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road  (71 4)  560-4900 
Hwy  T$3  &  Claire  mom  Mesa  Blvd 

VAN  NUYS,  CA  91401 
6265  Sepulveda  Blvd.,  {213)  988-2212- 

San  Die9o  Fwy  at  Victory  B^vd 

OVER-THE-COUNTER 

Man.  thru  Sat  10AM  to  5:30PM 

AEA'  ALLIAMCE*  ALPHA  -  AMECO'  AMPHEMOL-  ARHL-  ASTROM 

•  AVANTI'BENCHER'  eERK-TEK-eiHW- B4W-CALLa00K'CDE 

•  COLHWS^CURTiS'CUSHCRAPinUAlWA-DATOlMG-DENTnON 
•DflAKE-DX£NGlNtERING-EIMAC-MUStLEH-HY-GAIN-ICOM 
•J  WMJLLE«-Kfr4WOOD-lCLM*LAftS£N-LU^tAR*  MET^-   MFJ 
'MICnO-LOG  '    MINI    PRODUCTS  *  MIRAG£*  MOSlET  *  fJVE 
«l»ALDMAR^nOa01'^ROHN-£HURE'SMCAII  ^  TEJUPO  *tELEX 
•fELROC-ttN  TEC*  TFUSTAO  -  VA£$y  and  rnany  rnCf*' 


•  Dual  VFOs  Transmit 
and  receive  on  either 

•  iSOWout  Solid  state 
no-tune  final 

•  All  amateur  bands. 

,  18*30MHz  plus  new 

Ask  for  de  fa  lis,  prices^      future  bands . 

Unequalled  selectivity.  3  cascaded  xtl  filters*  6 digit 
LEO  treq.  readout*  Built-in  poio^er  supp^y  •  Full  break- 
in  CW  (vacuumreiays)*16^4  W,7V2  H,  14D  40  lbs. 


25W  OUT  FROM  TR-2400 
w/American  Radio  "324" 

TR'24O0  plugs  directly  into  compact  as- 
sembly. Linear  amp  features  V-Mos  pwr 
transistor,  gives  25 W 
RF  across  band  w- 1 . 5 
watts  dnve.  Built  -in 
amp  spkr  boosts  audio 
fT»orethan2W  Alsocui"- 
rent  limited  charger 
for  TFI-2400. 12 VDC  @  4A. 
Socket  tor  e?(t  PTT  mic. 

FREE  SHIPMEhfT{UPS  Brown) 


lU  ALPHA 


76A 


SPECIAL  PRICES  ON  ALL 
ALPHA/ ETO  AMPLIFIERS 


rr 


a 


374A 


FREE  SHIPMENT  (our  choice  <^'^'*nLj  on  Signal/ One  and  Alpha  Hems. 


KENWOOD 

CALL  FOR  YOUR  SPECIAL 
PRICES  ON  ALL  OF  THESE 
OUTSTANDING  ITEMS 

(and  other  well  known  Kenwood 

ham  products) 

TS-520-SE 


=  -^  sr_i 


TS-830-S 


TR.2400 


TS-130-S 


Prices,  specs  sutrject  to  ctiange  wtttKHJt  mMice 


FREE  SHIPMENT  (UPS  Brown) 


DaW.  residents  please  atid  ^a\cs  rax. 


INFO 


Manuscripts 

Dor>tf4  but  ions  in  ih*  form  of  mani>- 
ttcdpfs  wrilh  drawings  3n6fof  photo- 
gnphs  are  welc^Mne  and  w^ll  be  COn^ 
aidereil  for  powtit)«e  publioifonL  We 
can  asBuiTia  no  msponsib^llty  for  lo» 
or  itomifpe  to  any  maioriai  P\^awb 
mxtki^  i  stampod,  aalf-addfaiaacl 
envelope  with  mch  atilimi^iion.  PAf- 
ment  Iqtf  ihe  use  of  arty  unsoUdtod 
maiafial  wilt  bi  made  upon  accefi- 
tance.  All  conlribulic^ns  should  be  d\- 
fect&d  to  tha  73  editorial  offices. 
"Hqw  to  WMift  for  73"  guldellnos  are 
available  upc^n  ri^quesr 

Editorial  Offices: 

Ptne  Street 

^%lertoroui]h  HM  P345e 

Phone:  803^924^73.  924<JBr4 

Advertising  Offices: 

Elm  Street 

PHefttofoygh  NH  034sa 

Phoftt-  803^924.7138 

Cfrculatlon  Offices: 

Elm  Street 

Pattrborough  NH  03458 

Pfuine:  603^924^7296 

Subscriptton  Rates 

In  ttio  United  States  arid  PDdS«d4lon$i 
Oine  Year  02  tssues)  425.00 
Tvm  Years  ^4  issues!  £38,00 
Tlifae  Yiars  P8  tssues)  ^S3J00 

Elsewtiere: 

Canada— $t7.00h  y«ar  only.  U.S. 
Jund^.  Foreign  surface  mall— f^K.OOfl 
year  only.  U.S.  funds.  Foreign  air 
maii— $62,00/1  year  only,  U.S.  funds. 

To  subscribe^ 

renew  or  change 

an  address: 

Write  to  73  Msgarme.  Subscription 
Department  PO  Sox  931.  Firming- 
da^e  NY  11T3T  For  renewals  arid 
ctianges  ol  address,  rnciui;he  the  ad^ 
drafts  l»bel  from  your  mo^  recent 
issue  of  73.  For  gilt  subscriptions,  irt- 
chjde  your  r^ame  and  address  as  well 
as  thOM  of  gdt  recipients.  Postmaster 
Send  form  »3579  to  73  Maganne,  Sub- 
3cnpttor>  Servicos,  P.O.  Sox  931,  Farm- 
Ingdale,  NV  11737, 

Subscription 

problem  or 

question: 

Write  to  73  MMg&ttne,  SiJbscHpilon 
Department,  PO  Son  33 1,  Farmingdale 
NY  11737  PtMse  Include  an  ai}dr«ss 
latei. 

73  magmiii^  aSSN  009^9010)  is  pub- 
lished  mortthty  by  73.  Inc.,  dO  Pine 
Sir&ei,  Peiifborough  NH  03458  Se^ 
ond  olais  poslaiQii  paid  a1  Pelerbor- 
oygb  NH  03456  and  at  additional  maEI- 
Jng  offices,  GopyrJgni  (c)  1981  by  73, 
Inc.  All  rights  resePiFsd.  No  part  of  this 
publtcallon  rnay  be  raprEnted  or  other- 
wise reproduced  ^fthout  vn'itten  per- 
mission from  the  publisher.  Microfilm 
Edition — University  Mircrofiim.  Ann 
Arbor  Ml  46106. 


BUTTERNUT'S 

TWO-METER 

TROMBONE"... 

A  cut  above  its  competition! 


Butternut's  2MCV  collinear  gain 
antenna  with  its  patented  Trombone 
phasing  section  offers  performance 
unmatched  by  other  2  meter  antennas 
in  its  price  class  and  holds  its  own 
against  taller  and  mucli  more  expensive 
gain  antennas. 

ECONOMY,  RELIABIUTY  AND 
LONG-HAUL  PERFORNL'^NCE 
\L\KE  THE  2MCV  TROMBONE  TH  E 
roEAL  CHOICE  FOR  YOUR  NEXT 
BASE  OR  REPEATER  ANTENNA, 

ELECTRICAL  AND  MBCHANICAL 

SPECIFICATIONS 

He^ht:  117.5  in,/29B.5  cm. 

Weight:  1  lbs. /9kg. 

Shipping  Weight:  3  lbs./ 1.4  kg. 

Feedt  SO-239  accepts  stajidard  PL-259 

Effective  radUting  length:  i^r«ir-iuU  wave  ^nocnuui) 

Gain:  6  dB 

Feedpoini  impedance:  50-S3  ohms 

VSWR  ai  resonance;  Lit] 

Powe^r  Rating:  Legal  Limit 

Write  for  free  literature  and  complete 
BEC  catalogue,  or  ask  your  dealer 


BUTTERNUT 


^^391 


P.O.  Box  #1411 
San  Marcos,  Texas  78666 


Antenna  Baluns 


2  Kw  CW,  6  Kw  PEP  input  Our  heavy 
duty  balun  with  mounting  t)facHet  for  2'* 
mast  or  boom.  Specify  1:1  or  4.1  ratio 

m  Balun     $57.50 


2  Kw  CW.  6  Kw  PEP  input  F»  mofe 
rngged  than  any  ott^ef  balun  made  for 
amateur  use.  Specify  1:1  or  4:1  ratio. 

Model  2K     $52.50 


1  Kw  CW.  3  Kw  PEP  input.  For  dipotes, 
inverted  Vees.  beams,  qyads.  Depend- 
able.  Takes  temporary  overloads  in 
stride   Specify  1:1  or  4:1  ratio. 

Model  IK     $32.50 

Only  Pdlomar  Baluns  Have  All  These 
Features: 

•  RF     loroidal     core    tor    highest 
efficiency. 

•  Teflon  insulated  wjfe 

•  Stairdess  steel  hardware  Won't  rust 

•  Epoxy  filled  case  Waterproof 

•  Wideband  1  7  to  30  MHz. 

•  Whtte  case  to  reflect  the  sun. 

•  Lightning  protection  built  in. 

Free  broctiure  sent  on  request. 

How  many  light  weight  baluns  have  you 
burned  out  already?  Install  the  balun  that 
will  stay  up  there  working  year  after  year. 


mastef  cttarge 


ViSA 


To  order,  add   $3  shipping^handling. 
California  residents  add  sales  tax. 


Palomar 


I52Q-G  Industnal  Ave    Escandido  CA  92025 
Pfiene   [714]  747-3343 
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Tupo-Meter  Antennas; 
Facts  and  Fables 

—  the   truth   about   omnidirectional   anCennas 

W11S 


on  two... 
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The  44frMH^  Curtain 

—  hang  this  broadbanded  two-bay  coftrnear  on 
your  tower  and  get  22  dBi  to  play  with  ..WA90ZC 

The  Plumber's  Parabolic  Mount 

—  a  fifst-ciass  hydraulic  system 


12 


22 


28 


my  Si 

MAGAZINE 


Stay  Tuned 

^ three    tuner    projects   with    no   commercial 

i  n  terry  pt  ions *„. ^*..,- Sta  ff 


Review; 

Kenwood's  New  830S 

—  evolution,  not  revolution. 


p.^.m.m,m  M  m..a 


.WB8BTH 


Reviewy 

Azden's  PCS-3000 

—  the  2-meter  rig  of  the  future  is  available  now 

WA7ISR 

Battlewagon 

^ tales  of  a  mini-expedition  to  the  US5  Texas 
,_ ,.„ .....WDStCV 

Inside  Coax 

—  know    what    you're    buying    in    quafity    and 
construction  ..«„^,«.  VVB6MMV/7 

The  ''No  Antennas"  Antenna 

—  a  coaxial  dipole  ts  one  woman's  solution  to 
problems  with  pesky  landlords.. .„.„.„.,.WA9BaX 


58 


66 


68 


72 


78 


82 
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The  History  of  Ham  Radio 

The  Skeptic's  Multiband  Ground  Plane 

— Thts  antenna  flies  m  the  face  of  =        pted 
theory.  Do  you  think  rt  will  work;?,.,,,,— ...... WiGV 

Dish  It  Out 

—  home-brewing  a  parabolic  ret  lector,  with  the 
focus  on  cost--^.,«.  ^. .....*.. *W4NK 

The  Earth  Mover 

^woufd  you  believe  that  this  antenna  changes  its 
height  above  ground  without  moving?  .....WflHXR 

Sailing  the  Triband  Sloper 

—  put  some  half-waves  among  your  halyards. 


mateyt 


4-1  <#*  f  4  «-*«  f  ««***«<  »4  »««  »-* 


.„...^..W8KXW 


Touch-Tune 

—tactile  frequency  determination  for  visually- 
handicapped  hams. „,.. .,..AA3S 


36 


38 


42 


46 


50 


54 


Slow-Scan  in  Bits  and  Bytes 

a— microprocessors  and  plug-in  cards  can 
give  you  flexibility  on  SSTV,....„ KbAEP 

Review: 

Cushcraff  s  Sky  walkers 

—  performance  through  computer-aided  design 
«..„_ ..„.„„.„, WB6BTH 

Review: 

Avanti's  IfrMeter  Quad 

._. .AE3S 

Review: 

VoCom's  Collapsible  Whip  for  HTs 

—  5/8-wavefrom144to450MHz .W6FX 

Review: 

Kreco's  SC-150A  2-Meter  Collinear 

—a  commercial-quality  antenna  bgili  lo  take  it 
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NEVER  SAY  DIE 

ea^/tor/a/  t>y  Wstyne  Gr&&n 


MAGAZINE  PERSPECTIVE 

With  much  of  the  ham  indus- 
try hurling  badly  for  sales,  the 
need  for  new  hams  and  perhaps 
for  some  new  interesls  in  ama- 
teur radio  is  apparent.  Dealers 
have  been  dropping  like  the  fall 
leaves  and  manufacturers  have 
been  retrenching.  .  .or  going  to 
the  SBA  tor  additional  loans  to 
tide  them  over.  Over  into  what  is 
protilematical. 

In  these  days  of  confusion, 
how  are  the  ham  magazines  do- 
ing? We  publishers  sit  around 
counting  the  pages  of  ads,  the 
pages  of  articles,  the  number  of 
articles,  and  all  that  sort  of 
thing.  Thaf  s  pari  of  the  publish* 
ing  biz.  You  may  be  interested  in 
the  counts. 

First,  lool^ing  at  1980,  we  find 
that  73  had  290  feature  articles 
to  QSTb  132.  Over  twice  as 
many,  73  had  871  pages  of  arth 
cles  to  QSrs  416,  again  over 
twice  as  many.  Presumably  it  is 
the  articles  which  are  of  major 
long-term  importance  to  you 
rather  than  club  activities  and 
contests.  In  advertising,  ?J  aver- 
aged 94.8  pages  per  Issue  and 
OSr 94.9.  HR  came  m  third  with 
38.7  pages,  then  CO  with  35.4 
pages,  and  HRH  with  22.0 
pages,  which  may  help  you  un- 
derstand  Its  demise* 


Looking  at  the  1981  January 
issues  of  the  four  remaining 
ham  magazines,  we  find  that  the 
ad  count  is  almost  exactly  the 
same  as  1980  January. .  .which 
is  odd.  if  the  recession  in  ham 
sales  IS  true.  73  had  87  pages  of 
ads.  OSnoi  pages,  HR/HRH53 
pages,  and  CQ  46.  CO  is  up  two 
pages  this  year,  QST  the  same, 
and  73  down  four  pages  (we 
have  cancelled  several  pages  of 
ads  for  slow  payments  and  poor 
customer  service). 

Where  are  things  as  far  as  ar- 
ticles are  concerned  this  year? 
Ttiat*s  what  you  are  buying  for 
the  most  part. .  .not  club  news 
and  ads.  73  had  25  articles 
against  nine  each  for  QST  and 
HR,  with  8  for  CQ.  In  pages  of  ar- 
ticles, 73  ran  73  pages.  QST  28, 
HR  44  and  CQ  ia  That  does  not 
include  monthly  columns.  Inter- 
esting that  73  should  run  more 
pages  of  articles. .  .and  more 
articles. .  .than  HR  and  QST 
combined.  It  might  even  make 
someone  think,  ^though  I 
doubt  it. 

PROPINQUITY 

tf  you  letyourdaughtergoout 
with  creeps. .  .she  will  marry  a 
creep.  And  if  you  have  a  son  and 
let  him  date  a  punk  rock  weirdo 
girif  you  stand  a  good  chance  at 


MEWSLETTER  CONTEST 

To  encourage  publication  of  club  and  group  newsletters 
which,  In  turn,  help  spread  ham  radio  interest  around  the 
world,  73  is  initiating  a  newsletter  competition.  So,  make  sure 
that  73  is  on  your  mailing  list. 

Our  judges  will  evaluate  each  one  and  pick  a  monthly  win- 
ner to  be  announced  in  73.  Each  winner  will  receive  our  Novice 
Class  Study  Guide  and  theory  tapes  or  their  choice  of  three 
books  from  the  Radio  Bookshop.  Please  address  newsletters 
to  73  Magazine,  Pine  Street,  Peterborough  NH  03458»  Atten- 
tion: Newsletter  Contest, 


having  to  adjust  to  this  cretin  as 
a  daughter-in-law.  It  all  has  to  do 
with  the  not-very-well-under- 
stood  concept  of  love. 

You've  heard  about  love  tieing 
blind.  Wellp  you'll  believe  it  when 
il  hits  you  through  one  of  your 
children.  Of  course,  how  it  hits 
you  has  a  lot  to  do  with  how 
much  you  control  your  teenager 
. . ,  and  control  in  this  sense  has 
to  do  not  so  much  with  trying  to 
stop  him  or  her  from  dating 
nerds  as  preventing  the  propin* 
qy  ity  which  gets  all  of  this  start- 
ed. Propinquity  is  being  togeth- 
er. . .  nearness . . ,  such  as  a  be* 
ing  In  the  same  class  m  school 
or  belonging  to  the  same  club. 
Much  as  a  baby  duck  will  pick 
whatever  rt  first  sees  moving  as 
its  mother,  teenagers,  when 
struck  with  the  right  hormones, 
fall  madly  In  love  with  almost 
the  first  thing  they  see  of  the  op- 
posite sex. 

So,  if  you  have  your  teenagers 
in  a  school  full  of  losers,  you 
might  as  well  start  adjusting 
yourself  to  accept  that  whatever 
they  have  in  class  with  them  is 
going  to  get  dragged  into  your 

life. 

I  bring  this  up  not  to  get  you  to 
move  to  Peterborough  or  to  rush 
your  pre-teens  to  a  better  class 
private  school,  but  to  make  a 
point  about  amateur  radio.  In 
the  love  affair  a  lot  of  us  have 
with   hamming,   propinquity  is 


atf.  A  baste  fact  is  that  before 
you  are  going  lo  have  many 
more  hams,  you  are  going  to 
have  to  see  that  you  get  a  lot  of 
teenagers  near  to  it. 

One  lousy  exposure  in  a  mall 
on  a  Sunday  is  not  potent 
enough  in  the  propinquity  de- 
partment. If  you  or  your  club  are 
going  to  sell  amateur  radio  in 
this  day,  you  are  going  to  have 
to  bring  teenagers  into  contact 
with  it  as  much  as  you  can.  Re- 
member, you're  up  against  a  lot 
of  other  interests  such  as  Boy 
Scouts,  roller  skating,  after 
school  games  like  baseball. . . 
things  like  that.  It  is  most  fortu- 
nate for  us  that  the  amateur 
radio  susceptibility  hormone 
does  not  hit  after  puberty,  other- 
wise we'd  have  no  hobby,  Lucki- 
ly  for  us,  this  period  of 
impressionability  hits  hardest  at 
around  13  and  14,  before  girls 
start  to  really  look  good. 

Another  nasty  competitor  for 
teenage  affections  is  the  micro- 
computer, so  you  have  your 
work  cut  out  for  you.  Remember 
that  more  and  more  high 
schools  are  getting  computers 
right  into  class... and  darned 
few  {if  any)  are  getting  ham  rigs 
into  class.  You  are  up  against  a 
mighty  foe  in  the  computef,  so 
you'd  better  reckon  with  it  and 
get  your  act  together.  It  appears 
that  the  same  faulty  brain  cir* 
cuitry  which  tends  a  teen  to 
become  a  ham  also  can  flip  him 
into  computers. 

We  can  win  this  battle  only  if 
we  are  aware  of  the  enemy  and 
play  every  trick  we  can  to 
ensnare  our  share  of  teenag- 
ers... or  even  more  than  our 
share.  It  is  time  to  be  greedy  and 
pull  our  hobby  out  of  the  stump 
it  is  in. 

The  key  to  how  to  do  all  this 
lies  in  thai  word,  propinquity.  It 
is  up  to  you  to  see  that  teen- 
agers are  exposed  repeatedly  to 
amateur  radio.  Their  natural  im- 
munity will  finally  be  beaten 
down  and  well  have  "em,,, 
trapped  for  a  lifetime,  for  the 
most  part.  Insidious  hobby  we 
have,  when  you  think  about  it. 


A  FREE  BOOK  FOR  YOUR  QSL? 

That's  right.  Send  us  your  QSL  and  we'll  enter  you  in  7J's 
QSL  of  the  Month  Contest.  If  yours  is  selected,  it  will  appear  in 
73  and  you'll  be  given  your  choice  of  a  book  from  our  Radio 
Bookshop.  We're  looking  tor  clever,  colorful,  beautrfuf.  neat, 
interesting,  etc.,  QSLs.  Please  address  your  entry  lo  73 
Alagazme,  Pine  Street.  Peterborough  NH  03458,  Attention: 
QSL  of  the  f^onth. 
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Only  3.7  in  IH)  X  9.5  in  (W)  X  10.8  in  (D)  will  fit  into  most 
mobile  operations  (compact  car,  airplane,  boat,  or  suitcase) 


Affordable. 


Pric^  right  to  meet  your  budget  as  your  main  HF  rig  or  as  a 
second  rig  for  mobile/portable  operation. 


Convenient. 


Unique  tumng  spcal  selection  for  quick  and  precise  QSY, 

choice  of  1  KHz,  100  Hz  or  10  Hz  tuning. 

Hectronic  dial  lock,  deactivates  tuning  knob  for  lock  on, 

stay  on  frequency  operation- 

One  memory'  per  band,  for  storage  of  your  favorite 

frequency  on  each  band. 

EXial  VFO  system  built  in  standard  at  no  extra  omL 


RiU  Featured 


200W  PEP  input— powerful  punch  on  SSB/CW  (40  W  out 

on  AM) 

Receiver  preamp  built-in  •  VOX  built-in 

Noise  blanker  (selectable  time  constant)  standard 

Large  RIT  knob  for  easy  mobEe  operation 

Amateur  band  coverage  10-80M  including  the  new 

WARC  bands 

Speech  processor^built-in,  standard  (no  extra  cost) 

IF  shift  sUde  tuning  standard  (pass  band  tuning  optional) 

Fully  solid  state  for  lower  current  drain 

Automatic  protection  circuit  for  finals  under  high 

SWR  conditions 

Digital  readout  •  Reraves  WWV  •  Selectable  AGC 

Up/down  tuning  from  optional  microphone 

Handheld  microphone  standard  (no  extra  cost) 

Optional  mobile  mount  available 


ICOM 


2112  llfth  Awnue  RE.,  Bdlevue,  WA  980(M 
3331  Towerwood  Dr.,  Suite  307,  DaHas  TX  75234 
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FM  TRAlVSCEIveR      TR-T»0O 


I 


40  W,  15  memories/offset  recall,  scan,  priority,  DTMF 


Kenwood's  remarkable  TR-7850  2-meter 
FM  mobile  transceiver  provides  all  the 
features  you  could  des^ire.  including 
a  powerful  40  watts  RF  output.  Fre- 
quency selection  is  easier  than  everi  and 
the  rig  incorporates  new  memory  devel- 
opments for  repeater  shift,  priority,  and 
scan,  and  includes  a  built-in  auiopatch 
touch-pad  IDTMF]  encoder,  A  25  watt 
output  version  1  the  TR-7800,  is  also 
available. 

TR-7fi50  FEATURES: 

•  Powerful  40  watts  power  output 
Seleciable  high  ur  kiw  ptrnt-r  oprrayun. 
High  40-watt  output  pnnliirs  rclia!>h' 
signal  for  wide  area  cQ\'erajXe, 

•  15  multifunction  memory  channels, 
easily  selectable  with  a  rotary  control 

Mi  Mi3, .^incrnorixt*  frequents  and  ulFst-l 

l±600  kHz  or  mmplcxL  Ml 4... memorize 

transmll  and  receive  fn^uenclcs  Indepen- 

denily  for  nonstandard  olTsct. 

MO _. priority  channel  with  simplex, 

±600  kHz,  or  nonstandard  oflset 

operation. 

•  Internal  batteiy  backup  for  all  memories 
All  menior>^  ehannrls  flndudfng  transmit 
ofTsetJ  are  retained  wlien  lour  A  A  NiCd 
batteries  (noi  Kt^nwood  supplied  J  are 
instalU'd  in  batterv  holder  Inside  TH  7850. 
Batteries  an.'  autoniaticaliy  charg^-d  while 
transceiver  is  con  nee  ted  te>  I2'VDC  source. 

•  Extended  frequency  coverage 

14ri.900  148.995  MH/.,  In  swUcliabJe 
5-kHz  or  lO-kHz  steps. 


TR-7S50  is  subject  to  FCC  approval 


"  Priority  aleri: 
MO  memor>^  is  priority  rliaiinel,  "Bcirp" 
alerts  operator  when  signal  app<?ara  on 
priori Ly  channel.  Operatioti  can  be 
svviLclied  iinniedlatejy  to  priority  chaimel 
Willi  tlie  push  of  a  switch. 

•  Built-in  antopatch  touch-pad  (DTMF) 
encoder 

Front-panel  touch  pad  generates  all  12 
telephonc-compalible  dual  tones  in 
transmit  mode,  phis  four  add U tonal  DTMF 
signaling  tones  (with  sfiiiuluincons  jjosli 
orREV  switch). 

•  Front -panel  keyboard 

For  ircquency  scf  lection,  transmit  olTset 
selection,  memory'  progranmiing.  scan 
control,  and  selection  of  auiopatch 
encoder  tones. 

•  Autoscan 

Entire  band  (5-kHz  or  10-kli2  steps)  and 
memories.  AutomatiL^lly  locks  on  busy 
channel:  scan  resumes  automat ic«dly  after 
several  seconds,  unless  CLEAR  or  trilc 
Pi  f  button  Is  pressed  lo  cancel  sc?an. 

•  Up/down  oiannal  scaJl 

Entire  band  (5-ldtz  or  IQ-kiia:  steps)  and 
memories,  with  UP/1>0\^TV  microphone 
(standard). 


touch-pad 

Repeater  reverse  switch 

Haiidy  lor  checking  signals  on  the  Input 
of  a  repeater  or  for  deliemiining  if 
a  repeater  is  "upside  down." 

Separate  digital  readouts 

ro  di^|jlay  hequency  (btiih  receive  and 
transmllj'and  inemorx^  channel. 

•  LED  bar  meter 

Fur  iiinnitorlng  received  signal  level  and 
RF  output. 

•  LED  indicators 

lb  show:  -i-6()0  kl  Iz.  simplex,  or  -600  kHz 
IransmUter  olfset:  BUSY  channel:  OM  AIR. 

•  TONE  switch 

To  actuate  subaudible  tone  module  (not 
Kcnw^ood-suppiiedl. 

•  Compact  size 

DepOi  is  reduced  substant^idly. 

«  Mobile  mottiiHng  bracket 

With  quick-release  levers. 

More  information  on  ttie  TR-7850  is 
available  from  all  authorized  dealers  of 
Trifi-KenwotKi  Communications,  Inc., 

lUl  West  Walnut  Streets  Compton* 
Oilifornia  90220. 


^KEIMXA/OOD 

IT      pacesetirr  in  amatrur  radto 


Matching  accessory  for  fixed-station 
O^  ration: 

•  K1*S-12  tixed-staiion  power  supply  for 
TR-7850 

Other  accessories  not  shown: 

•  KFS-7  fixed-statiun  power  supple  f(jr 
TH  7800 

•  SP-40  compact  mobile  speaker 


Sp^ciiivfttiniis  ond  pric'e^  arc  ^itbjpvt  to  thattift^  triihout  uotict^  or  obligation. 
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Desptte  parents'  efforts  to  de- 
program our  converts,  most 
teenagers  go  fight  on  to  fruit- 
less careers  in  electronics  and 
communications. 

So  you  get  a  demo  station  In- 
to your  Jocal  highscliool  and  run 
it  for  a  few  weeks,  iianding  out 
seductive  literature  to  anyone 
foolish  enough  to  get  sucked  in- 
to watching.  Then  you  figure  out 
some  small  brit>e  to  get  'em  into 
your  club  license  classes.  You 
charge  em  enough  for  the  set  of 
classes  so  their  natural  stingi- 
ness (part  of  the  ham  ethic)  will 
prevent  them  from  dropping  out. 
Salt  your  classes  with  refer- 
ences to  the  incredible  fun  they 
are  gomg  to  have  once  they  get 
their  ticket.  They're  yourB. 

The  mall  denro  won't  hurt, . . 
and  the  exercise  is  good  for  club 
members.  It's  fun  to  be  the  cen- 
ter of  attention  in  a  mass  setting 
like  that. .  .and  you'll  be  able  to 
gel  a  few  more  into  your  class- 
as.  This  wil)  also  give  you  a  sec* 


ond  flanking  attack  on  the 
teens.  If  you  have  some  fast- 
food  stores  In  the  mall  Teens 
tend  to  be  attracted  to  fast-food 
purveyors.  Maybe  we  should  ap- 
proach McDonald's  about  demo 
ham  stations?  I  prefer  Wendy's 
myself. . ,  It's  the  salad  bar,  not 
the  greasy  (juicy,  they  call  It) 
hamburgers. 

If  you  can  get  teenagers  near 
ham  stations  enough^  we'tl  have 
plenty  of  'em  getting  licenses 
and  perhaps  amateur  radio  will 
get  back  into  a  growth  mode 
again. 

WAR  GOILEGE 

Deflnltdty  flattering, .  .and 
tough  to  turn  down.  The  invita- 
tion was  ID  join  a  group  of  70 
noted  cMHans  for  five  days  of 
workshops  with  the  Air  War 
College.  This  is  a  group  of  high- 
ranking  Air  Force  officers  who 
have  gone  back  to  school  to 
bone  up  on  the  latest  in  military 
hardware,  tactics,  intelfigencet 


and  so  on.  At  the  end  of  the 
course  they  have  five  days  of 
discussions  with  selected  civl* 
lians. 

The  problem  was  the  five 
days.  I  don't  have  five  days.  Of 
course,  not  having  been  to  one 
of  these  affairs,  I  don't  know 
how  much  interest  there  Is  in 
getting  ideas  from  the  civilians 
and  how  much  is  brainwash 
from  the  military.  All  of  my 
visits  to  the  Pentagon  so  far 
have  given  me  the  impression 
that  none  of  the  military  ser- 
vices wants  input... they  just 
want  to  lay  propaganda  on  the 
media  for  their  own  benefit. 

If  they  do  have  any  interest  in 
getting  some  of  their  problems 
solved,  I  think  I  have  some 
ideas  for  them  which  will  go  a 
long  way.  For  instance,  it  is  no 
secret  that  all  of  the  military 
services  are  hurting  for  techni- 
cal people.  Well,  getting  'em 

Cofiiinued  on  page  139 


Well ...  I  Can  Dream,  Can't  I? 


by  Bandel  Linn  K4PP 


Home 


IL 


, 


"I  understand  there*s  a  big  ham  radio  contest  going  on  this  weekend!  I  sug- 
gest you  take  a  week  off— with  double  pay— to  rest  and  get  ready  for  It!" 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  it's  versatility  to 
all  tastes.  The  menu  includes  all  CTCSS,  as  well  as  Burst 
Tones,  Touch  Tones,  and  Test  Tones.  No  counter  or  test 
equipment  required  to  set  frequency-just  dial  it  in.  While 
traveling,  use  it  on  your  Amateur  transceiver  to  access  tone 
operated  systems,  or  in  your  service  van  to  check  out  your 
customers  repeaters;  also,  as  a  piece  of  test  equipment  to 
modulate  your  Service  Monitor 
or  signal  generator.  It  can 
even  operate  off  an 
internal  nine  volt 
battery,  and  is  available 
for  one  day  delivery, 
backed  by  our  one 
year  warranty. 

•  All  tones  in  Gixiup  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  L5db  over  entire  range  selected, 

•  Separate  level  adjust  pots  and  output  connections  for  each  tone 
Group. 

•  Immune  to  RF 

•  Powered  by  6'30vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinewave  output,  5v 
peak-to-peak, 

•  Instant  start-up. 

•  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 

Group  A 


67.0  X2 

91.5  ZZ 

118.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  WA 

97,4  ZB 

127.a3A 

167.9  6Z 

'       77.0  XB 

100.0  IZ 

131.8  3B 

173.8  6A 

79.7  SP 

103.5  lA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB 

141.3  4A 

186.2  7Z 

85.4  YA 

110.9  2Z 

146.2  48 

192.8  7A 

88.5  YB 

I14.8  2A 

151.4  5Z 

203,5  Ml 

■  Frequency  accuracy,  ±  ,  1  Hz  maximum  -  40*'C  to  +  SS^'C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 


Group  B 

TEST-TONES: 

TOUCH-TONES:  , 

BUFLST  TONES: 

600           1 

697     1209 

1600     1850    2150    2400 

1000 

770     1336 

1650     1900    2200    2450 

1500 

852     1477 

1700     1950    2250    2500 

2175 

941     1633 

1750    2000    2300    2550 

2805 

1800    2100    2350 

1 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40''C  to  +  85°C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 


Wired  and  tested:  $79.95 


COMMmiCAWm  SPEC/AUSTS 

426  West  Tafl  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 
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Robert  Cfonaao  WHS 
47  EdgehiH  Ro^d 
Stow  MA  01775 


Two-Meter  Antennas: 
Facts  and  Fables 

the  truth  about 
omnidirectional  antennas  on  two 


Vertical  antennas,  espe- 
cially for  VHF,  come  in 
a  wide  variety  of  shapes, 
sizes,  specifications,  and 
price.  Manufacturers'  gain 
clainns  have  created  such 
confusion  that  one  of  the 
popular  magazines  does 
not  allow  an  antenna  manu- 
facturer to  publish  gains  in 
their  ads,  and  magazine  re- 
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Fig.  T.  Simple  1/4k  2-meter 
grou nd-pfane  antenna^ 
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views  rarely  say  more  than 
"the  antenna  worked  great." 
This  only  exacerbates  the 
problem  because  we,  the 
users/consumers,  have  no 
way  of  getting  reasonable 
relative  performance  infor- 
mation short  of  listening  to 


someone  telt  us  how 
wonderful  his  great  new 
XY-999**!*  antenna  is,  or 
through  the  grapevine  of  in- 
formation  formed  by  our 
''oral  tradition."  This  is 
where  the  fable  part  comes 
in.  We  all  know  how  well  a 
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Fig.  2.  Experimental  5/81  vertical  with  1/4X  ground  plane. 


joke  gets  passed  around  a 
room  when  one  person  whis- 
pers it  into  the  ear  of  the 
next,  tt  usually  is  unrecog- 
nizable after  passing 
through  as  few  as  a  haff- 
dozen  people.  This  is  the 
same  way  we  get  our  infor- 
mation on  antennas,  and  of- 
ten the  quality  of  that  infor- 
mation resembles  a  jokel 

I  realized  this  recently 
when  I  was  selling  an  old 
2-meter  rig  to  a  friend  and  I 
wanted  to  make  up  a  sim- 
ple antenna  so  that  he 
could  use  it  right  away.  I 
have  used  the  makeshift 
1/4A  ground-plane  antenna 
shown  in  Fig.  1  several 
times  (it  costs  one  50239 
plus  a  few  cents  worth  of 
old  house  wiring)  and  I  was 
about  to  make  one  for  him 
when  I  remembered  some- 
thing "we  all  know'-a  5/8A 
antenna  has  3  dB  gain  over 
a  1/4 A  ground  plane  Now, 
having  purchased  one  of 
those  more  years  ago  than  I 
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fig.  3.  Radiation  pattern  rep- 
resentations of  V2k  dipole 
an  ten  na.  Top  —  typ  tea  I  plot, 
cutaway:  bottom  —  three  di- 
mensionat  sketch  of  toroi- 
dal radiation  pattern. 

like  to  admit,  I  noted  that  it 
had  four  1/4A  radiafs,  a 
matching  section,  and  a 
5/8A  radiator,  so  t  built  the 
antenna  shown  in  Fig.  2.  It 
tuned  up  to  1:1  swr  so 
quickly  that  I  was  sure  it 
was  working  great,  f  put  it 
on  the  air,  and  sure  enough 
1  was  getting  out.  But  since 
I  live  on  a  fair-sized  hill  not 
all  that  far  from  repeater  al- 
ley in  the  Boston  area,  I  had 
no  way  of  knowing  for  sure 
whether  this  antenna  was 
really  better  than  the  1/4A 
ground  plane. 

Of  course,  everyone 
knows  that  the  5/8A  is  better 
than  a  1/4A— even  some  of 
the  antenna  manufacturers' 
literature  says  so  — but  isn't 
that  part  of  our  fable?  Any- 
way, I  decided  to  perform  a 
simple  experiment  by  com- 
paring the  two  antennas  in 
exactly  the  same  place  us* 
ing  the  signals  from  the 
various  repeaters  and  the 
meter  on  my  KDK  201 6A  to 
measure  the  relative  perfor- 
mance, (I  later  discovered 
that  this  is  called  reciprocal 
testing:  using  a  distant  sig* 
nal  source  and  the  antenna 
under  test  in  the  receive 
mode.) 

The  results  of  this  test 
were  baffling— the  1/4A out- 
performed the  5/8A  in  every 
direction!  Surely  something 
was  wrong  with  my  test,  so  I 
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Fig.  4.  Radiation  patterns  for 
vertical  dipole  antennas  of 
different  lengths.  The  nar- 
rower major  lobes  of  the  Ik 
and  1-1/41  antennas  imply 
gain  over  the  1/2 X  antenna. 


asked  some  of  the  guys  in 
the  area  to  give  me  signal 
reports  with  the  two  anten- 
nas. I  used  the  same  feed- 
line  and  mount  for  each,  so 
I  had  to  run  out  and  physi- 
cally remove  one  antenna 
and  install  the  other  to  do 
the  comparison.  The  results 
were  the  same;  reciprocity 
was  proved  again!  (The  re- 
ciprocity principle  states 
that  the  relative  perfor- 
mance of  an  antenna  as  a 
transmitting  antenna  and  as 
a  receiving  antenna  is  iden- 
tical) Was  our  oral  tradition 
wrong?  Something  surely 
was,  so  I  dug  into  manuals 
and  textbooks  to  find  out 
the  answer.  Here  is  some  of 
what  1  discovered. 

The  Applicable 
Antenna  Theory 

First,  consider  the  ques- 
tion: How  can  an  antenna 
have  gain?  In  order  to  an- 
swer this  one  must  also  ask: 
What  is  our  reference  for 
measuring  an  antenna's 
gain?  Two  references  are 
used  as  a  base  for  measur- 
ing an  antenna's  gain.  The 
first,  an  abstract  notion 
used  in  theoretical  compu- 
tations of  antenna  perfor- 
mance, is  the  so-called  iso- 
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Fig.  5.  Idea!  vertical  and  its  radiation  pattern.  Left— vertical 
monopole  over  infinite  perfectly-conducting  ground.  Note 
that  the  coax  shield  is  in  electrical  contact  with  the  ground. 
Rights  electrical  equivalent  is  a  virtual  dipole  whose  other 
half  is  a  reflection  in  the  mirror  formed  by  the  ground.  Bot- 
tom--theoretical  radiation  pattern  for  1/4k  vertical  mono- 
pole  over  ideal  ground  plane. 


tropic  radiator.  This  is  a  hy- 
pothetical device  which  ra- 
diates energy  equally  in  all 
directions  simultaneously 
with  a  spherical  pattern 
However,  to  make  real 
measurements  with  real  an- 
tennas, the  usual  reference 
is  a  half-wave  dipole  in  free 
space. 

The  free-space  dipole  has 
a  figure  8  radiation  pattern 
in  the  plane  perpendicular 
to  the  antenna  and  a  circu- 
lar pattern  of  equal  radia- 
tion in  all  directions  radial 
to  the  axis  of  the  dipole  as 
shown  in  Fig,  3.  Now,  the 
gain  of  an  antenna  is  de- 
fined as  the  ratio  of  the 
magnitude  of  the  maximum 
radiation  to  average  radia- 
tion from  the  antenna  in  all 
directions  if  the  losses  in 
the  antenna  are  negligible. 
The  maximum  lobe  for  gain 
measurement  is  indepen- 
dent of  the  direction  of  that 
lobe.  The  gain  is  diminished 
by  the  amount  of  losses  in 
the  antenna.  (C  =  maxi- 
mum radiation  intensity  di- 
vided by  average  radiation 
intensity,) 

Note  that  the  average  ra- 
diation in  all  directions  is 
the  same  as  that  from  an 
isotropic  radiator  which  is 
why  it  makes  such  a  good 
conceptual  reference.  The 
dipole  has  a  theoretical 
gain  of  2.15  dB  as  defined 
above,  so  we  can  say  that  a 
dipole  has  2.1 5  dBgain  over 
an  isotropic  radiator  (An 
isotropic  radiator  is  only  a 


theoretical  notion  and  can- 
not be  built  anyway,)  Now, 
when  we  use  a  dipole  as  a 
reference  when  studying 
some  other  antenna,  we  on- 
ly need  to  add  2,15  dB  to 
our  measurements  to  refer- 
ence our  subject  antenna's 
performance  to  an  isotropic 
radiator.  The  gain  or  loss  in 
decibels  of  a  reference  an 
tenna  with  respect  to  a  di- 
pole is  often  written  as 
dBD. 

Before  we  consider  verti- 
cals specifically,  let's  look 
at  the  radiation  patterns 
generated  by  dipoles  whose 
lengths  are  greater  than 
1/2A  as  shown  in  Fig,  4.  Note 
that  the  pattern  radial  to 
the  axis  of  the  antenna  is 
symmetrical.  The  longer  the 
antenna  gets  up  to  1-1/4 A 
the  narrower  the  major 
lobes  get,  which  means 
higher  gain.  Beyond  1-1 /4A 
there  are  four  major  lobes 
which  point  more  towards 
the  ends  of  the  antenna 
than    perpendicular    to    it. 
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Fig,  6.  Radiation  pattern  of  a 
monopole  approximately 
V4k  long  over  a  6k  circular 
ground  plane.  Note  that  the 
major  lobe  is  above  the  hori- 
zon. 
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fig.  7,  Configurations  and  current  distributions  for  several  different  vertical  antennas,  (a)  Without  ground  plane.  Outer  con- 
ductor of  coax  provides  radiating  return  patf}  for  rf.  (b)  With  VAX  ground  plane  Note  current  1/41  below  ground  plane  is 
mostly  in  image,  (c)  With  two  ground  planes,  one  1/4X  below  the  other,  providiryg  excellent  isolation  of  feedline  radiation, 
(d)  Coaxial  7/2A  dipole.  (e)  Coaxial  l/2k  dipole  with  choke  to  isolate  the  antenna  from  the  masL 


Now,  one  can  also  erect  a 
vertical  dipole  and  consider 
the  0M80*^  line  as  the 
horizon  and  reconsider  the 
patterns  in  Fig.  4.  It  should 
be  clear  that  the  1*1  MA  di- 
pole puts  more  energy  on 
the  horizon  than  the  other 
length  vertical  dipoles. 
Maximum  lobes  on  the  hori- 
zon are  generally  assumed 
to  be  the  most  desirable  for 
both  DX  and  VHF  commu* 
nications.  The  T-1/4A  dipole 
has  a  typical  measured  gain 
of  3  dB  over  a  1/2A  dipole. 
Now  let's  look  at  the 
classical  description  of  a 
monopole  or  single-ele- 
ment  vertical.  A  single  ver- 
tical radiator  must  have  a 
path  through  v^hich  the  an- 
tenna return  currents  can 
flow,  so  a  monopole  is  usu- 
ally described  with  respect 
to  an  infinite,  perfectly- 
conductive  sheet  or  ground 
plane.  See  Fig.  5,  top  left. 
The  ground  plane  carries 
the  other  half  of  the  anter^ 
na  current  and  mirrors  the 
monopole  (Fig.  5,  top  right), 
creating  a  virtual  dipole 
across  the  ground  plane. 
The  radiation  pattern  is 
precisely  one  half  of  the 
pattern  of  the  dipole  whose 
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leg  length  is  the  same  as  the 
length  of  the  monopole  as 
in  Fig.  5,  center  Thus,  the 
1/4A  monopole  has  the  upper 
(or  lower)  1/2  of  the  radia- 
tion pattern  of  a  1  /2A  dipole. 

All  this  is  well  and  good, 
but  how  many  infinite,  per- 
fectly-conductive sheets 
are  there  and  what  happens 
if  the  sheet  is  not  infinite  or 
not  perfectly  conducting? 
There  have  been  no  reports, 
to  my  knowledge,  of  the 
discovery  of  an  infinite,  per- 
fectly-conductive sheet,  so 
let's  examine  what  happens 
if  the  ground  plane  is  mere- 
ly some  finite,  physically-re- 
alizable  size.  Interestingly, 
the  size  of  the  conductive 
sheet  has  little  effect  on  the 
impedance  of  the  antenna 
but  has  a  significant  effect 
on  the  radiation  pattern.  As 
the  size  of  the  ground  plane 
gets  smaller,  the  mirror  for 
the  monopole  gets  "cloudy" 
and  the  reflection  of  the  im- 
age  diminishes.  The  result  is 
a  higher  angle  of  maximum 
radiation  than  that  supplied 
by  an  infinite  ground  plane 
as  shown  in  Fig,  6  for  a  1/4A 
monopole  over  a  bA-cliame- 
ter  conductive  sheet. 

This    provides    the    first 
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Fig.  8.  Asymmetrical  dipole  and  typical  radiation  pattern. 


clue  to  the  poor  perfor- 
mance of  the  5/8A  antenna 
over  a  1/4 A  set  of  radials.  It 
also  raises  some  questions 
concerning  the  use  of  an 
auto  body  as  the  ground 
plane  for  any  antenna  on 
bands  below  12%  MHz.  In 
fact,  the  pattern  and  gain 
for  any  auto  antenna  need- 
ing a  ground  plane  is  very 
unpredictable  — you  get 
what  you  get!  There  are  au- 
to antennas  which  do  not 
use  the  auto  body  as  a 
ground  plane  which  do  pro- 
vide predictable  radiation 
patterns  and  gains  for  VHF 
use.  On  the  other  hand,  a 
ground-mounted  antenna 
over  a  large  number  of 
buried  radials  is  indeed  a 
reasonable  approximation 
to  an  ideal  monopole  over 
an  infinite  ground  plane, 
but  ground  losses  can  re- 
duce the  performance  over 
that  of  a  dipole  if  the 
ground  is  lossy  and/or  there 
is  an  insufficient  number  of 
radials, 

AM  broadcast  stations 
use  ground-mounted  verti- 
cal antennas  very  effective- 
ly with  ground  systems  of  at 
least  120  wires  at  least  1/4A 
long  buried  radially  from 
the  base  of  the  antenna  and 
connected  to  the  shield  of 
the  coaxial  feedline  at  the 
base  of  the  monopole  The 
larger  the  number  and  the 
longer  the  length  of  the  ra- 
dials. the  lower  the  ground 
system  resistance  and 
hence  the  lower  the  ground 
losses.  The  resistance  of  a 
good    ground    system    is 


about  2  Ohms  which,  for  an 
antenna  whose  radiation  re- 
sistance is  about  40  Ohms, 
is  not  an  insignificant  loss, 
So,  if  your  trap  vertical  sit- 
ting in  your  back  yard  isn't 
getting  out  as  well  as  you 
would  like,  try  adding  more 
and/or  longer  radials  where 
the  trade-off  is  usually  for 
more  rather  than  longer 
Better  yet,  put  it  on  the  roof 
as  high  as  possible  to  re- 
duce ground  losses  and  do 
better  on  the  high  frequen- 
cies as  well. 

For  VHF,  say  2  meters,  we 
all  know  that  the  height  of 
the  antenna  is  very  impor- 
tant (although  it  has  been 
my  experience  that  on  all 
bands  a bove  1 60  meters  the 
height  of  the  antenna  is 
more  important  than  any 
other  single  parameter)  so 
we  prefer  to  mount  our  an- 
tennas on  tops  of  buildings, 
towers,  poles,  trees,  etc.,  to 
get  them  as  high  as  we  can. 
One  could  mount  a  vertical 
radiating  element  on  the 
end  of  the  feedline  as  in  Fig. 
7  and  depend  on  the  mount- 
ing structure  and  feedline 
for  the  ground  return.  This 
kind  of  an  antenna  will 
work,  but  its  performance  is 
unpredictable  since  it  de- 
pends on  the  lengths  and 
positions  of  both  the  feed- 
line  and  mounting  structure 
for  the  radiation  pattern  it 
provides.  This  is  because 
the  feedline  and  mounting 
structure  carry  the  radiat- 
ing ground-return  currents 

A  typical   current  dlstri- 
butjon  on  the  outside  of  the 
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DELTA— symbot  of  change— and  the  first  HF  transceiver 
with  all  nine  bands^offers  more  of  the  features  you  need 
for  these  changing  times* 

Tennessee  Technology  Leads  The  Way. 

Today's  operating  demands  the  changes  a  DELTA  station  offers.  AH 
nine  HF  bands  in  all  solid-state  design  with  optimized  receiver 
sensitivity  and  selectivity,  200  watt,  100%  duty  cycle  no- tune 
transmitter,  QSK,  VOX,  PTT,  ALC,  Notch,  Offset,  and  more.  All  in 
a  compact.  ready4o-go-any where  functional  design  that  offers  light 
weight,  thorough  shielding,  and  operating  ease.  And  a  price  that 
permits  affording  the  full  complement  of  accessories,  TEN-TEC  put 
it  all  together— in  DELTA— for  you. 

For  The  Change  in  Bands. 

DELTA  with  all  nine  bands- another  TEN-TEC  "first;'  160 
through  10  meters,  including  the  new  10,  18  and  243  MHz  bands. 
(Crystals  optional  for  18  &  24.5  MHa).  DELTA  is  ready. 

For  The  Change  in  Band  Conditions. 

Optimized  design  for  the  ideal  balance  between  sensitivity  (0.3  ftV 
(or  10  dB  S+N/N}  and  dynamic  range  (85  dB  or  better)  plus 
switchable  20  dB  attenuator  that  puts  you  in  control  of  even 
extreme  situations.  No  matter  where  you  live  or  what  power  your 
neighbor  is  mnning.  DELTA  can  handle  it 

Super  seleciivUy  permits  nanrowing  DELTA  bandpass  to  suit  the 
crowds.  The  four-position  switch  selects  the  standard  2.4  kHz  SSB 
filter,  adds  a  section  of  the  4-sTage  active  audio  filter,  cascades  an 
optional  CW  filter  (for  14  poles  of  l^tering).  and  cascades  both 
filters  with  4  stages  of  audio  filters  to  0ve  you  the  passband  window 
you  need  with  the  virtually  ultimate  skirt  selectivity  required  to  knife 
through  strong  adjacent  signals. 

Built-ins  to  quiet  the  worid.  A  vanable  notch  filter  is  standard  on 
DELTA.  Vary  from  200  to  3500  Hz  to  notch  out  interfering  carriers 
or  CW  signals  to  a  depth  of  50  dB  or  more.  Offe^t  tuning  for 
moving  the  receiver  frequency  :t  1  kHz  to  reach  that  DX  or  to  fine 
tune.  *'Hang''  AGC  to  0ve  you  smoother  receiver  operation. 

For  The  Change  In  Operating  Styles. 

Voneft/  is  the  word  for  today,  and  DELTA  offers  it 

For  a  rag-chew  with  an  old  friend.  200  watts  of  SSB  to  the  proven 
solid-state  amplifier  (deigned  by  the  leader,  TEN'TECl  with 
built-in  VOX  and  PTT, 

For  the  fun  of  operating  200  watts  CW  with  QSK— full,  fast 
break-in  that  mak^  CW  a  conversation,  saves  time,  and  opens  a 
window  on  DX* 


Power  up  or  down.  Adjustable  threshold  ALC  and  drive  let  you 
choose  power  levels  with  full  ALC  control, 

DELTA  accepts  what  you  have,  what  you  want .  .  .  from  separate 
antennas  to  linears,  transverters,  remote  VFO,  12  VDC,  keyers  and 
more— just  plug  in. 

For  The  Change  In  Lifestyles. 

DELTA  moves  with  you.  "At  home"  anywhere— on  your  operating 
desk,  in  the  field,  on  a  boat,  plane,  camper,  wherever.  Its  neat  small 
size  (4%"h  x  ll%"w  x  15"d)  and  light  weight  (U'A  lbs.)  make  it  a 
good  traveling  companion.  Yet  compact  as  it  is,  DELTA  panel  size 
and  knob  spacing  make  it  comfortable  to  use  hour  after  hour  in 
your  home  station. 

For  The  Change  In  Economics, 

These  days,  everyone  wants  more  value  for  his  money,  And 
DELTA  offers  it.  More  features  and  performance  per  dollar.  Quality 
that's  American-made.  Service  you  can  count  on.  A  solid 
warranty— one  year  on  the  transceiver  plus  an  extra  five  year 
pro-rata  warranty  on  the  amplifier  transistors.  And  low  prices! 


The  DELTA  Rig 

Model  580  DELTA  Transceiver  . , , , . 

Model  283  DELTA  Remote  VFO 

Model  280  DELTA  Power  Supply , 

Model  282.  250  Hz  CW  Filter  ... 

Model  285.  500  Hz  CW  Filter  , . . , , 

Model  234  RF  Speech  Processor . . . 

Model  214  Electret  Microphone 

Model  645  Dual  Paddle  Keyer . . 

Other  Optional  Accessories 

Model  670  Single  Paddle  Keyer  * , . . 

Model  227  Antenna  Tuner 


$849.00 

179.00 

149.00 

50,00 

45,00 
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coax  feed  line  is  also  shown 
in  Fig.  7.  Note  that  the 
phase  of  the  current  on  the 
outside  of  the  coax  reverses 
at  1/4A  below  the  top  ele- 
ment. This  will  tend  to  can- 
cel the  effect  of  the  top  half 
wave  of  the  antenna  and 
distort  the  pattern  from 
that  of  either  the  idea!  verti- 
cal or  a  dipote  in  free  space. 
The  conductive  sheet  or 
mirror  can  be  simulated  by 
wires  extending  horizontal- 
ly from  the  base. 

The  concept  of  a  mirror 
formed  by  wires  can  be  un- 
derstood easily  by  first  con- 
sidering a  vertical  1/4A  ele- 
ment with  a  single  1/4A  radi- 
al. This  forms  a  bent  dipole, 
a  rotated  inverted  vee,  with 
both  horizontal  and  verti- 
cal polarization.  If  we  dis- 
tribute three  or  more  radi- 
als  symmetrically  about  the 
base  of  the  vertical  ele- 
ment, the  horizontal  com- 
ponents of  the  radiation 
from  the  ground  plane  will 
cancel  leaving  only  the  ver- 
tical component  of  the  radi- 
ation. The  ground  plane 
performs  two  key  func- 
tions. It  forms  a  mirror  for 
the  vertical  radiating  ele- 
ment and  provides  some 
isolation  of  the  outside  of 
the  feed  line  from  the  radi- 
ating currents. 

Typically,  four  radial 
wires  slightly  greater  than 
1/4A  long  form  the  ground 
plane,  as  in  Fig.  7[b).  Also, 
the  radials  are  often  bent 
down  to  pull  the  radiation 
pattern  more  towards  the 
horizon,  as  in  Fig,  1,  This  al- 
so raises  the  impedance  a 
bit  closer  to  50  Ohms.  A 
properly  adjusted  vertical 
ground-plane  antenna  looks 
very  much  like  a1/2Adipot€ 
with  respect  to  its  radiation 
pattern  and  gain  — approxi- 
mately 0,1  dB  less.  A  further 
refinement  of  the  ground- 
plane  antenna,  shown  in  Fig. 
7(c),  places  an  additional 
ground  plane  1/4A  below 
the  first  one  to  act  as  a 
choke,  which  improves  the 
radiation  pattern  by  further 
reducing  the  current  on  the 
outside  of  the  feed  line    A 
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f  ig.  9.  Seyeial  omntdirectional  vertical  gain  antennas  and  their  current  distributions.  Arrows 
show  phase  of  current;  antennas  with  the  most  current  in  phase  have  the  highest  gain,  (a) 
Skirted,  to  phase  feedltne  currents  to  form  a  coltinear  antenna  — 1-2  dBD.  (b)  isopole,  using 
sleeves  to  phase  feedtine  currents  to  form  7-1 /4k  dipole  and  to  isolate  it  from  the  mast  and 

feedline  —  3  dBD.  (c)  Four  coltinear  folded  1/2X  dipoles  fed  with  a  phasing  harness.  Four  ele- 
ments provide  6  dBD  omnidirectionally  and  9  dBD  unidfrectionally.  [d]  Ground-mounted 
col  linear.  The  1/2k  sections  are  insulated  from  both  ground  and  each  other.  AnLC  network 
provides  the  phase  shift  needed  to  get  currents  in  phase  in  the  two  sections^2  dBD.  (e) 
Franklin  antenna  — dipole  and  coaxial  versions.  The  1/2X  stubs  provide  the  phasing  for  cur- 
rent in  adjacent  sections.  Three  sections  above —  3  dBD.  (f)  Coaxial  coltinear  uses  sections 
of  coax  arranged  so  that  the  radiation  from  the  outside  of  the  coax  is  property  phased.  Gain 
is  proportional  to  the  number  of  112k  sections.  Eight  V2k  sections  — 6  dBD. 


similar  result  can  be  ob- 
tained by  using  1/4A  sleeves 
instead  of  a  ground  plane, 
as  shown  in  Figs.  7(d)  and 
7(e)  to  create  a  coaxial  or 
sleeve  antenna. 

The  outside  of  the  sleeve 
acts  as  a  conductor  for  the 
return  signal  while  the  in- 
side is  a  shorted  1/4A  trans- 
mission line  with  a  high  im- 
pedance at  the  open  end. 
The  current  distribution  for 
both  the  ground-plane  and 
sleeve  antennas  is  identical 
to  that  for  the  vertical  di* 
pole.  If  one  mounts  a  longer 
vertical  element  such  as  a 
5/8 A  on  the  1/4A  ground 
plane  or  1/4A  sleeve,  then 
we  have  an  asymmetrical 


dipole    equivalent    which 

has  a  pattern  with  multiple 
high-angle  major  lobes  as 
shown  in  Fig.  8.  This  anten- 
na does  not  work  well  to  the 
horizon  and  we  have  the 
truth  — the  end  of  our  fable. 
Then  how  do  we  get  the 
3-dB  theoretical  gain  from  a 
5/8A  antenna?  We  probably 
do  get  it  but  in  a  direction 
above  the  horizon  which 
doesn't  do  much  good.  Then 
how  do  we  get  the  signal 
where  it  does  do  some 
good? 

First  we  know  that  we 
get  3-dB  gain  over  a  1/2 A  di- 
pole with  a  1-1 /4A  dipole,  so 
a  vertical  dipole  which  is 
1-1 /4A  long  will  do  it  in  a  di- 


rection which  gets  out 
where  we  want  it  An  equiv- 
alent can  also  be  obtained 
by  using  an  appropriate 
ground  plane  which  proper- 
ly mirrors  the  radiator.  For 
example,  ground-mounting 
a  5/8 A  element  over  ground 
with  high  conductivity  as 
well  as  a  good  ground  radi- 
al system  is  one  way.  A 
ground  plane  with  5/8 A  ra- 
dials will  also  provide  the 
3-dB  gain.  Another  ap- 
proach, taken  by  AEA  with 
their  Isopole^^,  uses  a 
1-1/4A  sleeve  dipole  with  a 
second  isolation  sleeve,  as 
illustrated  in  Fig.  9(b). 

The  1/4 A  sleeve  on   the 
sleeve    antennas    and    the 
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Fig.  10.  Ringo  Ranger  and  its 
current  distfibution  on  both 
the  monopole  and  the  feed- 
line. 


Isopole  ensures  the  proper 
phase  for  the  remaining  cur- 
rent on  the  outside  of  the 
coax  while  mininnizing  that 
very  current,  thus  ensuring 
that  the  radiation  pattern  is 
both  predictable  and  on  the 
horizon.  The  double-sleeve 
antenna,  Fig  9{a),  is  a  sim- 
ple col  linear  which  pro- 
vides  1-  to  2-dB  gain  over  a 
1/2 A  dipole  because  of  the 
proper  phasing  of  the  small 
current  which  does  flow  on 
the  outside  of  the  coax.  The 
addition  of  more  than  two 
sleeves  does  little  to  im- 
prove the  gain  because  the 
current  below  the  second 
sleeve  is  very  small.  Other 
types  of  colljnear  antennas 
can  provide  additional  gain 
as  shown  in  Fig.  9,  with  the 
gain  over  a  dipole,  dBD, 
provided  in  the  caption. 
The  basic  objective  for  ob- 
taining gain  is  to  provide 
multiple  radiating  elements 
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Close  Spacing 

2 

2.0  dB 
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a 

6^ 

Fig.  n.  Radiation  pattern  of 
the  Ringo  Ranger,  from  the 
manufacturer's  literature. 
Note  that  the  major  lobes 
are  8^-10"^  above  the  hori- 
zon. 

in  which  the  currents  are  as 
large  as  possible  and  in 
phase. 

The  phasing  can  be  ob- 
tamed  by: 

•  Using  feedline  currents 
as  in  the  sfeeve  collinear  in 
Fig.  9(a).  as  described  earli- 
er. 

•  Spacing  the  radiating  ele- 
ments as  in  the  collinear  di* 
pole  in  Fig.  9[c). 

•  Using  lumped  L  and  C 
phasing  networks  as  is  done 
for  the  low-frequency 
ground-mounted  antennas 
in  Fig.  9(d). 

•  Folding  a  half  wave  of 
wire  or  cable  up  as  in  the 
Franklin  antenna  in  Fig  9(e). 
Note  that  folding  is  also 
used  to  provide  loading  in 
beams,  in  particular  40-me- 
ter beams  and  the  KLM 
KT34A  and  KT34XA  triband 
beams. 

•  Using  alternate  1/2A  sec- 
tions of  coax  connected  so 
that  the  current  on  the  out- 
side of  the  coax  elements  is 
radiating  in  phase,  as  in  the 
coax  vertical  in  Fig  9(f). 

Some    comments    on 
these  various  phasing  tech- 
niques wiil  illustrate  the  rel 
ative  merits  and  trade-offs 
in  these  different  designs. 


B 
Optimum  Spacing 

3.1  dB 

6.2 


9,3 


Table  1.  Cain  of  collinear  antennas  consisting  of  1/2 A  sec- 
tions for  close  and  optimum,  03k  to  0.5  k ,  spacing  for  differ- 
ent numbers  of  Vlksections.  The  close-spaced  numbers  are 
approximate  and  depend  on  the  type  of  antenna. 


First,  spacing  four  or 
more  folded  dipofes  as  in 
Fig.  9(c)  is  a  straightforward 
way  to  provide  phased  cur- 
rent flow,  The  optimum 
spacing  for  collinear  arrays, 
between  0.3A  and  0  5 A,  is 
easity  obtained  by  placing 
the  di poles  on  a  vertical 
mast.  This  type  of  antenna 
will  provide  single  direc- 
tional gain  of  9  dBD  by 
placing  all  the  dipoles  on 
that  side  of  the  mast,  or  6 
dBD  omnidirectional  gain 
by  distributing  the  dipofes 
around  the  mast,  A  phasing 
harness  is  required  to  dis- 
tribute power  to  the  dipoles 
in  the  proper  phase,  [Details 
for  building  such  an  anten- 
na for  2  meters  are  given  in 
Reference  2J 

Gain  from  a  low-frequen- 
cy ground-mounted  vertical 
with  a  radial  system  may  be 
obtained  by  either  making 
it  5/8 A  long  or  by  stacking 
two  1/2A  sections  on  top  of 
each  other,  with  insulators 
between  the  sections.  The 
sections  are  coupled 
through  an  LC  network  so 
that  the  currents  in  the  two 
sections  are  in  phase;  see 
Fig.  9(d).  Since  the  spacing 
between  the  1/2A  sections  is 
not  optimum,  the  gain  is 
less  than  one  would  get  if 
they  were  spaced  03k  to 
0.5A  apart  The  gain  of  col- 
linears  for  different  num- 
bers of  1/2 A  elements  for 
close  and  optimum  spacing 
is  given  in  Table  1. 

The  Franklin  antenna 
uses  a  folded  section  in  the 
monopole  so  that  the  radia- 
tton  from  that  length  is  can- 
celled and  the  currents  on 
the  radiating  parts  of  the 
antenna  are  in  phase.  The 
outside  of  the  coax  feedline 
carries  the  radiating  return 
currents.  The  coax  is  also 
folded  to  ensure  that  cur- 
rents on  ail  sections  of  the 
coax  are  in  phase  with  each 
other  and  the  radiating  sec- 
tions of  the  monopole. 
Again,  the  spacing  between 
sections  is  not  optimum,  so 
approximate  gain  is  given  in 
column  A  of  Table  1. 

The    coaxial    collinear, 


Fig.  9(fX  is  an  antenna  that 
has  become  very  popular  as 
a  repeater  antenna  because 
it  can  provide  good  omnidi- 
rectional gain  {&^9  dBD]  and 
is  relatively  easy  to  make.  It 
can  be  thought  of  as  the  ul- 
timate in  using  the  feedline 
as  a  radiator.  The  goal  of 
the  design  is  to  propagate 
the  signal  through  the  coax 
in  1/2A  sections  so  that  the 
outer    conductors    of    the 
coax  sections  carry  a  cur- 
rent   which    radiates.    Re- 
membering that  electrical 
1/2 A  in  coax  depends  on  the 
propagation  velocity  of  the 
cable   and    is   always    less 
than  the  free-space  length, 
this    is    accomplished    by 
connecting    the   1/2A   sec- 
tions of  coax  so  that  the 
shield  of  one  section  con* 
nects  to  the  center  conduc- 
tor of  the  adjacent  section, 
thus  ensuring  that  the  coax 
radiates  a  signal  which  is  in 
phase  with  that  in  the  adja- 
cent section.  Any  number 
of  1/2A  sections  can  be  used 
with  more  sections  provid- 
ing more  gain.  The  gain  is 
limited,    however,    by    the 
fact  that  the  current  dimin- 
ishes as  the  signal  propa- 
gates up  the  antenna,  since 
each  section  radiates  some 
of  the  applied  energy.  Also, 
the  close  spacing  of  the  sec- 
tions further  limits  the  gain. 
Thus,  the  gain  shown  in  Ta- 
ble 1  for  this  antenna  can 
be  obtained  by  considering 
the  number  of  1/2 A  sections 
only  and  not  counting  the 
top   and    bottom    sections 
even  though  they  do  radi- 
ate. The  bottom  1/4A  sec- 
tion   ensures    the    proper 
phasing  for  the  current  fed 
to  the  first  1/2A  section.  The 
1/4A  ground  plane  on  the 
bottom,  which  often  is  re- 
placed by  a  balun,  provides 
an  image  for  the  1/4 A  sec- 
tion and  isolates  the  feed- 
line  from  the  antenna.  The 
top  section  terminates  the 
wave   propagating   up  the 
antenna  so  that  the  phasing 
is   preserved   and   the   last 
1/2A  of  radiation  occurs. 

Coaxial  collinears  can  be 

mounted    either    in    fiber- 
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^lass  radomes  on  top  of  a 
mast  or  suspended  from  the 
side  of  a  tower  inside  ptas- 
tic  drain  pipe.  The  only  dif- 
ficulty is  that  the  tower  sec* 
tions  which  carry  the  great- 
est radiating  current  are 
closest  to  the  ground.  See 
Reference  2  for  further  in- 
formation on  this  antenna. 

Performance 

Now  that  the  theoretical 
basis  for  the  poor  perfor- 
mance of  my  homemade 
5/8X  antenna  was  estab- 
hshed,  I  decided  to  test 
some  of  the  other  popular 
2-meter  antennas  on  my 
simple  test  setup.  Probably 
the  most  popular  and  easi- 
est to  use  2-meter  base- 
station  antennas  are  the 
RingoTM  and  Ringo  Ran- 
gerTM  by  Cushcraft.  The 
Ringo  is  described  by  the 
manufacturer  as  a  1/2A 
monopole  while  the  Ringo 
Ranger  is  described  as  two 
1/21  elements  in  phase.  The 
physical  dimensions  of  the 
Ringo  Ranger  indicate  that 
it  is  really  a  bit  longer  than 
1/2A,  as  shown  in  Fig.  10.  Al- 
so, the  phasing  stub  is  1/8A 
rather  than  ^fAk  as  in  the 
Franklin  coltinear  and  is  lo- 
cated so  that  the  higher-cur- 
rent portions  of  the  reverse 
antenna  current  are  in  the 
stub,  also  as  shown  in  Fig. 
10.  Also  note  that  the  phas- 
ing is  such  that  the  feed  line 
and/or  mounting  structure 
are  carrying  radiating  cur- 
rent Since  this  current  is 
not  specifically  phased, 
and  because  the  phasing 
stub  is  1/4A  rather  than  1/2A, 
some  compromise  in  on- 
the-horizon  performance 
appears  to  have  been  made 
to  get  a  solid,  simple  anten- 
na. The  extra  out-of-phase 
current  is  probably  respon- 
sible for  the  slight  elevation 
of  the  radiation  pattern 
{about  9  degrees)  as  given  in 
the  manufacturer's  litera- 
ture reproduced  in  Fig.  11. 
Thus,  one  may  expect  that 
the  Ringo  and  Ringo  Ranger 
on-the-horizon  perfor- 
mance would  be  less  than 
that  of  some  other  antennas 


and  that  their  performance 
may  be  improved  by  adding 
a  ground  plane. 

Well,  armed  with  my 
SO-239,  1/41  ground  plane, 

my  home-brew  5/8A  on  the 
1/4 A  ground  plane,  a  Ringo, 
a    Ringo  Ranger,   a   Ringo 

Ranger  with  six  19-1 /2-inch 
radials  drooping  at  45^,  and 
an  Isopole,  I  went  out  in  the 
cold  of  February  to  find  out 
what  worked  best 

Note  that  radials  made 
from  aluminum  ground 
wire  can  be  added  to  the 
Ringo  or  Ringo  Ranger  easi- 
ly by  bending  three  40-inch 
pieces  of  aluminum  ground 
wire  around  self-tapping 
screws  in  the  base  of  the  an- 
tenna making  six  19-1/2Hnch 
radials.  The  radials  have  a 
negligible  affect  on  tuning. 

I  used  the  same  testing 
techniques  I  had  used  earli- 
er—measuring  the  relative 
received  strengths  of  re- 
peaters and  locals  in  all  di- 
rections and  getting  signal 
reports  from  locals.  The 
data  taken  for  each  station 
were  then  normalized  by  di* 
viding  the  reading  for  the 
best  antenna  into  the  read- 
ings for  each  antenna.  I 
then  averaged  the  normal- 
ized numbers  for  all  sta- 
tions for  each  antenna.  This 
allowed  me  to  get  an  un- 
biased relative  perfor- 
mance metric  across  each 
antenna.  The  results  are 
plotted  in  Fig.  12  for  re- 
ceived signals  from  both  re- 
peaters, which  tend  to  be  at 
higher  elevations  around 
me,  and  local  stations  The 
averaged  values  in  each  di- 
rection for  signals  from  re- 
peaters also  are  plotted. 
Basically,  Fig.  12  indicates 
that  neither  direction  nor 
elevation  affects  the  rela- 
tive performance  of  these 
antennas  tested  at  my  loca- 
tion, and  that  the  Isopole  is 
the  best  of  the  antennas 
tested  The  rest  of  the  an- 
tennas were  tested  with  the 
original  four  and  the  results 
in  both  receiving  and  trans- 
mit modes  are  given  in  Fig. 
13.   Again,  the  results  are 
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Fig.  12.  Relative  signal  strength  of  four  antennas  for 
repeaters  and  local  stations  in  different  directions.  Nor- 
malized strengths  for  each  direction  are  given  by  N,  S,  f, 

and  W. 
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Fig.  13.  Relative  signal  strengths  of  six  antennas  in  both 

transmit  and  receive  modes.  Wider  variance  from  reports 
from  other  stations  is  expected  because  S-meters  are  inde- 
pendentty  calibrated. 


consistent. 

Conclusions 

From    these    tests    it    is 

clear  that: 

1)  The  5/8A  radiator  on  a 
1/4A  ground  plane  is  a  poor 
antenna  — do  not  bother 
with  it 

2)  The  1/4A  cheap  (less 
than  $2.00)  SO-239  ground- 
plane  antenna  of  Fig.  1  is  a 
very  cost-effective  antenna. 

3]  Radials  do  improve  the 
performance  of  the  Ringo 
Ranger. 

4]  The  Isopole  performed 
better  than  all  the  other  an- 
tennas in  almost  every  case. 

It  is  interesting  to  note 
that  since  these  tests  were 
run,  Cushcraft  has  come 
out  with  a  decoupling  kit 


consisting  of  a  groun 
plane  which  mounts  some 
distance  below  the  base  of 
the  Ringo  Ranger  to  im- 
prove its  performance  I 
will  try  it  as  soon  as  I  can 
get  one  to  my  test  site. 

Acknowledgements 

I  thank  the  following  for 
their  help  in  running  these 
tests:  Roy  K1CSK,  George 
W1DA,  Dick  AB1F,  Bob 
WIQMN,  Russ  WA1RKO. 
Tom  WA1MBA,  Bruce 
WB0OFC  Shawn  WB1AEL, 
and  Tom  KA1AIC  ■ 

References 

1.  Jasik,  Henry,  Antenna  Engi- 
neermg  Handbook,  McGraw- 
Hill,  1961, 

Z  ARRU  The  ARRL  Antenna 
Book,  1977. 


20     73  Magazine  •  May,  1981 


ICOM's  reliable,  field-proven 
IC-2^\/2AT  series  has  become  the  iiiosl 
successful  hand-held  on  the  market. 
Here  are  a  few  reasons  why: 

High  versatility:  3  sizes  of  lialtery 
packs  easily  slide  on  and  off  {providing 
other  power  outputs  and  operating  cycles) 


800  T/R  channels,  synthesized. 


Excellent  audio  quality:  Separate 
speaker  and  niic  built  in.  Output  power: 
1.5  watts  high  (with  BP3K  .15  watt 
(battery-saving)  low.  Touch  Tone.Ki*ad 
12AT  only). 

Each  IC-2A  and  lC2/Vr  conies  coiiiplele 
with  BP3  NiCd  pak,  AC  wall  charger, 
flcxihle  antenna,  earphone,  w  risl  strap, 
and  l>elt  clip.  .  .  alt  standard,  at  no 
extra  cost. 


1C-2A 


BC-30  r 
Battery  : 

Charger  , 


1C-HM9 
Speaker/Mic 


's^' 


Leather  Case 


BC-25U 
Wall  Charger 
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IC-MLl 

144  MHz  Botjster 


IC-Z 
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'  ■fJ'> 


C-CVl 
Cigarette  Lishter 
Cord 


n^^i, 


IC-BP5 

Batter^'  Pack 

ICBl'4 

Battery  Case 
IC-BP3 

Battery  Pack 

IC-PH2 

Balierv  Pack 


iC-D61 

DC  Rc!;ulnt.»r 


CD 


ICOM 


21 12  -  1  UUh  Avenue  NE,  Bellevue,  WA  9K(HI4 
3331  TowerwotKl  Drive.  Suite  307,  Dallas,  FX  73234 


At!  umifd  ipw-^KOtioni  Off  oipiproKtmQv^  am}  i^^eci  id  rh-cwig*- wllhowi  rVetvOt  At  f^bl^^otKjn.  All  ICOM  rp^Hoi  uq' 


rf^d  FCC  rrg^tilatia^l  Kmllpn^  l^ftufioa^  9itil^<\ 


&iU  K/eronomos  WA901C 
1607  5.  Manchester 
Westchestm  tt  60153 


The  440-MHz  Curtain 

hang  this  broadbanded  two-bay  collinear  on 
your  tower  and  get  22  dBi  to  play  with 


I  had  been  experimenting 
for  several  years  with  var- 
ious antennas  on  a  UHF  re- 
peater, trying  to  obtain  reli- 
able coverage  over  a  50-miie 
path.  Initiafly,  1  used  arrays 
of  commercially  manufac- 
tured yagis  wfth  good  but 
not  spectacular  results, 
eventually  ending  up  with 
an  array  of  eight  1 4-element 
yagis  stacked  vertically  up 
the  side  of  the  tower. 


I  began  to  suspect  that 
something  was  amiss  after 
removing  four,  then  six, 
yagis  from  the  array,  leav- 
ing just  two  and  discovering 
that  signals  didn't  drop  the 
expected  6  dB.  In  fact,  I  ob- 
served closer  to  a  3-dB  dif- 
ference between  two  and 
eight  yagis. 

Experimenting  further,  I 
found  little  effective  signal 
gain  between  four  and  eight 


Phofo  A.  Construction  details. 


yagis.  1  was  stumped  over 
this  discrepancy  until  1 
thought  of  the  losses  at  440 
MHz  of  four  additional  bal- 
uns,  a  four-way  splitter,  a 
two-way  splitter,  some  30' 
of  RC-8,  and  ten  coax  con- 
nectors! 

While  mulling  over  dif- 
ferent ways  to  pick  up  those 
elusive  dBs,  an  antenna 
with  a  whole  lot  of  relative- 
ly inexpensive  gain  came  to 
mind.  This  was  a  broad- 
band, high-gain  (21,3*22.8' 
dBi)  curtain  array  used  by 
the  VOA  in  the  9-  and 
11 -MHz  shortwave  bands 
for  optimum  signal  into 
overseas  locations^  The 
VOA  dumps  about  200  kW 
into  such  an  array  and  the 
resulting  20-megawatt  erp 
usually  gets  the  message 
across.  This  antenna  is  a 
two-bay  collinear,  with 
eight  half  waves  per  bay, 
spaced  a  quarter  wave  in 
front  of  a  screen  reflector. 

When  scaled  to  UHF,  the 
proportions  become  entire- 
ly manageable.  I'll  be  de- 
scribing an  array  based  on 
this  design  consisting  of 
three  bays  of  six  elements, 
occupying  a  space  of  about 
3-1/2'  X  8'  and  a  total  mate- 
rial cost  of  about  S20.  As 
opposed  to  a  yagi,  a  col- 
linear is  easy  to  tune  and  is 
almost  guaranteed  to  work 
well  right  off  the  bat. 

The  framework  for  the  ar* 
ray  is  made  of  X'  X  2"  pres- 


sure-treated lumber  for 
weatherabi  I  ity  — redwood 
or  cedar  would  be  excellent 
alternatives.  Assemble  the 
frame  using  a  sufficient 
number  of  corner  irons  and 
screws  to  impart  rigidity  to 
the  structure.  The  plane  re- 
flector is  made  of  so-called 
chicken  wire  fencing  sta- 
pled to  the  front  of  the 
frame.  This  material  is  gal- 
vanized, light  weight, 
strong,  a  near-perfect  UHF 
reflector,  and  has  low  wind 
resistance. 

Don't  substitute  ordinary 
window  screening  or  hard- 
ware cloth  in  temperate 
climates  as  the  holes  will 
fill  with  snow  and  ice  caus- 
ing one  heck  of  a  windload- 
ing  problem.  Either  the  an- 
tenna mount  would  fail  dur- 
ing a  winter  storm  or  you 
might  find  your  tower  be- 
coming 3  grant  fly  swatter. 
You  want  to  stretch  this 
fencing  as  much  as  possible 
while  stapling  it  to  the  pe- 
rimeter of  the  frame  so  that 
it  won't  flap  in  the  wind. 

Once  the  framework  is 
assembled,  the  next  step  is 
to  attach  the  pre-d rilled 
struts  that  hold  the  driven 
elements  in  place.  I  used 
3/4"  X  1/2"  stock  in  a  cross- 
bar  arrangement.  No  insula- 
tion is  required  in  mounting 
the  elements  this  way  as  the 
rf  voltage  at  the  center  of 
the  elements  is  minimaL 
The  elements  are  made  of 
#12    copperweld    antenna 
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I  

Tri  bander 


The  Rugged,  Reliable  10, 15,  and  20-Meter 
Yagi  You've  Been  Waiting  for  Is  Now 
Available. 

This  exciting  new  tribander  sets  the  pace  for  depenctable  performance 
with  its  two  in  one  trap  d^ign  —  and  the  solid  construction  you  Ve  come  to 
expect  from  Hustler.  In  fact.  Its  durable  design  is  partially  iDased  on 
concepts  used  in  the  time- tested  and  wortd-renowned  Hustler 4-Band  Trap 
Vertical 

The  3-TBA  is  the  smallest  full-featured  tribarKfer  available  today,  ft 
offers  excellent  front  to  back  ratio  and  SWR  at  resonance.  Plus,  it  is 

er>gineered  to  provide  the  widest  possible  bondwldths  with  superior 
power  hard  ling  capacity. 

A  special  heovy-duty  saddle  prevents  mect^anical  distortion.  Although 
light  erxxjgh  to  ship  UPS,  and  enable  use  of  smaller,  less  expensive  rotors, 
the  3-TBA  can  manage  wind  loads  up  to  100  MPHI  Its  turning  radius  Is  only 
14  feet. 

All  in  all,  you  cant  surpass  the  Hustler  3-TBA  for  top  tri  bard  quality:  Hustler 
—  still  the  standard  of  perfornrance, 
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Fig,  1.  440-MHz  array  construction  details. 
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fig.  2.  Details  of  sleeve  balun  constfuction. 


wire  inserted  through  drilled 
holes  in  the  cross-bars  and 
held  in  place  with  silicone 
RTV.  Center  the  elements  in 
the  struts  and  apply  the 
RTV.  Let  the  RTV  dry  for  a 
day  or  so  before  proceeding 
further:  It's  worth  applying 
several  coats  of  u  re  thane  or 
spar  varnish  to  the  struts  at 
this  point. 

Now  you  should  cut  the 
phasing  lines  to  length  that 
connect  the  elements  and 
bays  together.  This  is  the 
most  critical  part  of  con- 
struction and  requires  at- 
tention to  detail  I  made  my 
phasing  lines  from  300-Ohm 
Saxton  open-wire  transmis- 
sion line,  available  from 
several  retailers  of  amateur 
equipment  This  line  is  #18, 
spaced  1/2",  and  !  measured 
its  velocity  factor  as  0585 
In  small  sections  at  UHF  fre- 
quencies. 

Please  don't  use  any  kind 
of  ordinary  twin  lead  for  a 
harness  and  expect  a  de- 
cent swr  in  wet  weather.  If 
you  must,  make  your  own 
open-wire  line  with  low-loss 
spacers.  You  need  three  1A 
lines,  one  for  each  bay,  and 
two  1-1 /2A  lines  to  intercon- 
nect the  bays.  The  1A  lines 
are  cut  to  a  length  of  26-1/4" 
and  the  1-1/2 A  lines  were  cut 
to  39"3/8"  long.  Measure 
carefully! 

Solder  the  phasing  lines 
to  each  bay.  Find  the  exact 
center  point  of  alAline  and 
solder  this  point  to  the  cern 
ter  two  elements  in  a  bay. 
Put  a  180*=*  twist  in  the  free 
ends  and  solder  these  to  the 
outside  elements,  doing  the 
same  for  ail  three  bays. 
Now  Interconnect  the  three 
bays   with   the   3/2 A   lines. 


Loop  these  lines  between 
the  bays  and  the  reflector 
and  don't  forget  the  180^ 
twist  in  them  before  solder- 
fng  It's  not  a  bad  idea  to 
use  a  couple  of  plastic 
standoffs  on  these  lines, 
supporting  them  about  2" 
above  the  reflector  to  keep 
them  from  flapping  in  the 
wind.  Check  that  the  spac- 
ing between  line  conduc- 
tors is  constant  and  that  the 
lines  are  generally  balanced 
and  symmetrical  with  re- 
spect to  the  reflector. 

This  antenna  is  fed  with  a 
1/21  universal  stub  and 
coaxial  sleeve  balun.  If 
you're  into  Q-sections,  one 
also  could  be  used  to  match 
a  coax  line  to  this  antenna's 
approximately  100-Ohm 
feedpoint  impedance  as  an 
alternative.  The  sleeve  bal- 
un (Fig,  2)  is  constructed  by 
cutting  off  a  6"  piece  of 
braid  from  some  RC-B,  tin- 
ning the  ends  to  prevent  un- 
raveling,  and  slipping  it 
over  the  end  of  the  coax 
feeder.  The  inside  end  is  sol- 
dered to  the  shield  of  the 
RG-8  feed  line  at  a  point 
about  6-1/2"  from  the  end 
where  a  1/4"  section  of 
jacket  has  been  removed. 

Slather  some  RTV  over 
this  connection  and  the 
open  end  of  the  coax  to  pre- 
vent moisture  penetration 
after  stripping  and  tinning 
about  1/2''  of  the  coax  end. 
The  1/2A  stub  (FigJ)  is 
13-1/2"  long  and  can  be 
conveniently  made  out  of 
the  same  copperweld  that 
the  elements  are  made  of 
and  some  spacers  from  the 
open-wire  tine  Heat  the 
wire  with  a  hot  soldering 
iron  and  the  plastic  spread- 
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fig.  3,  Universaf  stub  construction. 


Gafn  Calculation 

Calculating  the  gain  of  a  ecllinear  with  a  large  number  of 
elements  can  be  as  complicated  as  yoy  want  to  make  it.  A 
general  rule  of  thumb  for  the  gain  of  a  coMinear  aimed  at  the 
horizon  is  4N,  where  1st  fs  the  number  of  half-wave  elements. 
For  instance,  a  12-eiement  antenna  would  have  a  power  gain 
of  48.  or  16.8  dB,  (Add  3  dB  if  a  reflector  is  used.)  This  figufe  is 
strictly  a  rough  estimate,  and  factors  such  as  ground-reflec- 
tion gain  (or  ioss)  or  dielectric  and  resistance  losses  can 
change  things  considerably.  (See  Antenna  Theory  and 
Design,  Williams,  1950.) 
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A  superb  frequency  counter 

is  frequently  not  counted-just  because 
it  doesn't  have  a  high  price-tag. 


The  truth  is,  our  8000B 
1  Gigahertz  is  an  excellent  counter.  In 

fact,  it*s  preferred  by  many  engineers, 
technicians,  and  electronic  enthus- 
iasts. Not  a  single  competitor  on  the 
market  today  can  surpass  our  price/ 
performance  ratio. 

And  we've  deliberately  kept  our 
prices  down.  First  weVe  refused  to 
join  everybody  else  in  their  high  mark 
ups.  Instead  of ''charge  what  the  mar- 
ket will  bear/  for  us  it*s  ''charge  a  fair 
price/'  Second,  we  seU  what  we  man- 
ufacture ^  directly  to  you.  So  extra 
costs  of  extra  steps  are  automatically 
eliminated.  Third,  we  have  to  build  a 
lot  of  frequency  counters  to  meet  the 
demand.  Because  we  do  sell  so  many, 
we  don*t  have  to  charge  a  high  price  to 
make  a  profit* 

And  about  quality .  -  * 
Sabtronics  frequency  counters  always 
have  the  most  innovative  features 
available.  For  example,  our  8000B 
1  Gigahertz  Frequency  Counter  has  a  10 
Megahertz  precision  crystal  timebase. 
But  most  important,  the  8000B,  using 
the  most  advanced  LSI  circuitry,  has  a 
guaranteed  sensitivity  of  30  millivolts 
up  to  1  Gigahertz,  with  20  millivolts 
typical.  The  three-stage  differential 
amplifier  IC  makes  this  possible.  Al* 
together,  the  8000B  uses  only  6  IC  s. 
making  the  chance  of  failure  virtually 
nonexistent 


Tlu"ee  selectable  gate  times  pro- 
vide the  measurement  speed  you  need 
—  and  greater  resolution.  The  resolu- 
tion is  Srther  enhanced  by  our  count- 
er's 9-digit  display. 

Like  the  8000B,  Sabtronics' 
8610B  is  a  high-quality  precision  fre- 
quency counter,  It  features  only  4  IC's, 
and  offers  a  frequency  range  up  to  600 
Megahertz. 

The  cases  of  both  counters  are 
high  strength  impact-resistant  ABS 
plastic.  Elegant  but  very  rugged. 
Sabtronics  doesn't  believe  in  skimping 
on  the  high  quality  construction  that 
brings  excellent  performance.  But 
weVe  not  about  to  charge  a  high  price 
just  because  we  could  get  it! 

Send  in  the  coupon  and  order 
your  new  frequency  counter  now. 
Credit  card  holders  may  caU. 


BRIEF  SPECIFICATIONS: 

Frequency  Range:  10  Hz  to  1  GHz 

(Model  8000B),  10  Hz  to  600  MHz 
(Model  8610B);  Timebase: 
Frequency:  10  MHz,  Stability:  ±  1 
ppm  (20  to  40C''.),  Aging  Rate:  <  1 
ppm/year;  Sensitivity  (adjustable): 
Input  A<  15  mV  to  100  MHz,  Input  B 
<  30  mV,  100  MH2  to  1 GH?  (Model 
8000B),  <  30  mV,  100  MHz  to  600 
MHz  (Model  8610B);  Gate  Times:  .1 
sec,  1  sec,  10  sec;  Resolution:  0.1 
Hz  to  lOMHz.  1  Hz  to  100  MHz,  10  Hz 
to  1  GHz;  Display:  9-digit  LED  0.4"; 
Powder  Requirements:  4.5  to  6.5 
VDC  (4  C-ceUs)  or  optional  AC 
adapter;  Dimensions:  8"  wide  Xe.S" 
deep  X  3^  high  (203  X 165  X  76  mm), 
1.3  pounds  (590  g)  excluding  battery. 

Making  Performance  Affordable 
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Sabtronics  InlernatfonaJ,  Inc.  5709  N,  50th  Street,  Tampa.  FL  33610.  (813)  623-2631 

Piea&e  send  ma  the  tollowtng 

Modef8000BtGHiFfoquencyC«tJnter(s).  Assembled  @S»a9  00  eacH  % 


Ji^odei  aslOB  600  MHt  Ffequency  Cotjntflr(*).  Assemoied  @  Si 49.00  each 


Shipping  land:  handUng,  %B  00  per  unit* 
10%  d  epos  If  to?  C  O .  D  oi  d  e  r  s 
Florida  residents  add  4%  Sai«S  Tax 


S. 


I  enclose  n  check    D  money  ortim  < Allow  l*d  to  Ihre*  weeks  lor  personal  cliecSis  to  Oeaf .) 

Charge    n  Visa    C  Easier  Ch3f{i6 

A  c  cou  nt  No  .— E  M  p .  Date 


Name 


Addfes^ 
City 


JSUle 


.ZIP 


•U.S. only.  Canada S7  50:  overseas aif  mail  $25  00 
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SELL  YOUR  USED  HAM 
GEAR  FOR  CASH!  SAVE 
MONEY,  BUY  USED  HAM 

(VEAIC*  It's  easy,  just  register  the  gear  you  want  to 
by V  or  bt^U  uith  us,  Ham  Gear  Mart.  We're  the  national 
marketplace  where  buyers  and  sellers  of  used  hain  gear 
meet.  We  compuier-nmch  buyers  and  sellers  fast  and 
accurately. 

It  only  costs  $7/00  to  list  the  piece  of  gear  you  ^\^nt  to 
buy  or  sell  ReKiHtrations  are  kept  active  for  a  full  yean 

Buyers  are  given  all  iufonnation  and  they  contact  sellers. 
We  lake  no  commission  and  cannot  warranty  equipment. 


G  t  want  to  sell  my  used  gear  Gear  type 

Gtar  r>ame Modd  rigmbef 


I 
I 

I      Asking  pnoe. 

I 


Gear  type. 


O  ( warrt  to  tmy  usad  gear 

Buyer  specify  brand  name moi^  {A^  or  pnce  (6)  not  both. 

A B— 


Brand  naine 


(atde  only  one  J 


Model  numtwr 


Name. 


A-S40-  99 

C-200-299 
D- 300 -399 
E- 400 -524 

CbW 


F-S525-   ^9 

G-    700-   899 

H-    900-1099 

1-1100-1399 

J-I400andup 


Address. 
City 


Phone, 


State. 


Zip. 


i      Enclose  a  check  for  57  00  for  each  lisling  and  send  to:  i 

I    HamGearMart,  po- Box  66,  soiitifeort.cT  06490      g^    I 


ers  can  be  easily  pressed  on 
or  off,  A  sliding  short  is 
made  from  a  piece  of  #18 
tightly  twisted  around  both 
stub  lines.  A  loose  fit  here 
will  cause  erratic  readings 
while  tuning. 

You  must  tune  this  anten- 
na outdoors  aiming  it  up  at 
the  open  sky.  I  had  this  an- 
tenna aimed  out  at  the  road 
in  front  of  my  house  and 
every  time  a  car  went  by  the 
swr  went  up  and  down!  The 
tuning  process  consists  of 
alternately  sliding  the  at- 
tachment point  for  the 
feed  line  and  the  short  up 
and  down  the  stub  until  the 
best  match  is  obtained  The 
optimum  point  for  the  short 
will  be  near  the  far  end  of 
the  stub,  and  the  coax  will 
attach  to  a  point  about  1" 
from  where  the  stub  con- 
nects to  the  antenna.  A 
1.5:1  swr  was  easily  ob- 
tained. The  antenna's  band- 
width is  excellent  and  ex* 
hibits  a  good  swr  over  5 
MHz. 


Put  simply,  this  antenna 
is  a  real  band  smoicer.  Using 
a  calibrated  signal  genera- 
tor as  a  reference  and  the 
S-meter  of  a  Drake  UV-3  60 
miles  from  a  repeater  using 
this  array,  I  made  some 
comparison  checks,  I  mea- 
sured a  12-  to  13-dB  im- 
provement over  a  commer- 
cially  manufactured  20' 
long,  10-dB  gain  fiberglass- 
type  omni  on  the  same  tow- 
er! This  is  the  difference  be- 
tween a  signal  just  barely 
opening  squelch  and  one  of 
perfect  readability  with  a 
little  background  hiss.  The 
beamwidth  appears  to  be 
on  the  order  of  20^  to  25** 
and  the  front-to-back  and 
front-to-side  ratios  are 
superb.  The  close  bay  spac- 
ing produces  a  very  clean 
pattern. 

Now,    let's   see.   A   half 
wave  on  29.6  is.  .  .  ■ 

Reference 

1.  Jasik,  Antenna  Engineering 
Handbook,  chapter  21  _ 
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DEAL  IWITH  #1! 


CARLOAD  INVENTORIES  •  ROCK  BOTTOM  PRICES 


LINES: 

^■t-nu 

lun  acnvii 

LjC 

AEA 

ALPHA 

CUSHCRAFT 

DENTROIV 

KLU 

MGR  GAIN 

PALOMAfl  ENS, 

UNIVERSAL 

AVANTI 

9EAKCAT 

COLUNS 

HV  GAJN 

KENWOOD 

MIRAGE 

REGENCY 

yNARCQ-ROHN 

ASTRON 

iiRD 

GDE 

HUSTLER 

MICROLOG 

tIFJ 

SWAN 

ViaROPLE)( 

ALLIANCE 

BENCHES 

DRAKE 

ICOM 

MlNhPROOUCTS 

UVE 

TEN  TEC 

KantTOfiics 

calltollFREE  1-800-325-3609  Z'^Z 

MID-COM  ELECTRONICS   •    8516  MANCHESTER  ROAD    •    BRENTWOOD,  MO  63144 
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INTRODUCTORY  PRICE 


SUPERIOR 
COMMERCIAL  GRADE 
2.METER  FM  TRANSCEIVER 


TOUCH-TONE* 
PAD  KIT  INCLUDED 


COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


e  MH2  FREQUENCY  COVERAGE.  INCLUDING  CAP/MARS  BUILT  IN:  Re- 
ceive and  transmit  1 42.000  loU9.995  MH^in  se^eciabiast@psol5  or10  kHz 
COMPARE^ 

SIZE:  Unb^liavabief  Only  6W  by  Z%"  by  9%".  COMPARE" 

MJCROCOMPUTER  CONTROL:  Alt  frequency  control  is  carried  out  by  a 

microcompuier 

MUSICAL  TONE  ACCOMPANIES  KEYBOARD  ENTRIES:  When  a  Key  is 

pressed,  a  briet  musical  lone  indicates  positive  entry  into  Uie  microcomputer 

COMPAREf 

PUSKBUTTON     FREQUENCY    CONTROL    FROM    MICROPHONE    OR 

PANEL:  Frequency  is  seceded  by  Duitons  on  the  front  pan^ei  or  micrDptione 

8  CHANNEL  MEMORY:  Each  memory  ahannei  is  repirogrammabie and  stores 

rha  frequency  and  offset.  Memory  is  backed  up  by  a  NICAD  battery  when 

power  IS  removed 

INSTANT  MEMORY  1  RECALL:  By  pfessing  a  button  on  the  microphone  or 

front  panel  memory  channel  1  may  be  acc^^sed  immedfalely. 

MEMORY  SCAN:  Memory  channels  may  be  continooysly  scanned  for  quick 

location  ol  a  busy  Of  vacant  frequency 

PROGRAMMABLE  BAND  SCAN:  Any  section  of  the  band  may  be  scanned  in 

steps  of  5  Of  10  kHz  Scan  limits  ate  easily  reprogrammed. 

DISCRIMINATOR  SCAN  CONTROL  (AZDEN  EXCLUSIVE  PATENT):  The 

scanner  stops  by  sensing  the  channel  center,  so  rhe  unit  always  lands  on  the 

correct  frequency,  COMPAI%E  Bus  with  other  units  that  claim  to  scan  Inb-kHi 

step^ 

THREE  SCAN  MODES  WITH  AUTO  RESUME:  'Sampling*'  mode  pauses  3l 

busy  channels,  then  resumes.  "Susy  rm)de  stops  at  a  busy  channel  then 

resumes  shoftfy  attef  treqiiency  dears.  "Vacanr  mode  stops  si  a  vacant 

chanrke*  and  lesumes  when  signat  appears  if  desined*  auto  resume  may  be 

prevented  by  presstng  one  byllon.  COMPARE! 

REMOTABLE  HEAD:  The  control  head  may  be  ioeated  as  much  as  IS  feel 

away  tram  the  wmn  ymt  usjng  the  opltonal  connac^^ng  Qab%  COMPARE! 


•  PL  TONE  OSCILLATOR  BUILT  IN:  Frequency  is  adjustable  to  access  PL 
repeaters 

-  MICROPHONE  VOLUME/FREQ.  CONTROL;  Both  lunclions  may  be 
ad(usied  from  eilhar  the  microphone  or  from  panel. 

•  NON-STANDARD  OFF  SETS:  Three  accessory  oftsels  can  be  obtained  for 
CAP/ MARS  or  unusual  repealer  splits.  CAP  and  Air  Force  MARS  splits  are 
BUILT  IN!  COMPARE! 

•  25  WATTS  OUTPUT:  Also  6  walls  low  power  to  conserve  batteries  in  pohable 
use 

^  GREEN  FREQUENCY  DISPLAY:  Frequency  numerals  are  green  LEDs  for 
superior  visibifrty. 

•  RECEIVER  OFFSET:  A  channel  lock  switch  allows  montorir^g  of  the  repeater 
input  frequency  COMPARE! 

-  SUPERIOR  RECEIVER:  SensftMty  is  better  tf>an  029  uVfor20-dB  quieting 
arwi0 1 9  uV  tor  i2'dB  SmAD  The  squelch  sensitivity  js superb,  requmr>g  less 
than  0-1  uV  to  open  The  receiver  audio  circuits  are  designed  for  maximum 
intell»g*bifity  and  fictelily  COMPARE! 

'  ILLUMINATEO  KEYBOARD:  Keyboard  backlighting  allows  rl  to  he  seen  at 
night 

•  TRUE  FM,  NOT  PHASE  MODULATION:  Transmilted  audio  quality  is  op- 
timised by  the  same  high  standard  ot  design  and  construfciiop  as  <s  found  in  the 
recerver  The  mictophor^e  amplifier  and  compfessfon  circuits  offer  in  teiNg ability 
second  to  r>one 

•  OTHER  FEATURES:  Dynamic  rriicrophoftaboitHnspeakef,  mobile mount+r>g 
brackeL  earternat  remote  speaker  |acK(head  ar>d  radic$  and  much,  much  nMxa 
All  cords,  plugs  fi^es.  microphone  hanger  etc  included  Weight  6  lbs 

-  ACCESSORIES:  CS-ECK  T5-toot  remote  cable . .  S35.00.  CS-6R  6-amp  ac 
power  supply  S59.95  CS-AS  remote  speai<ef  S1S,00  CS-TTK  touch^ 
lone*  microphone  kit  |  wimd  and  te$tec9 . . .  S39S5. 


AMATEUR'WHOLESALE  ELECTRONICS  ORDER  now 


B817  S.W.  129th  Terrace.  Miami.  Fforida  33t  76 
Telephone  |305}  233-3631  •  Telex:  80-3356 
HOURS:  9  -  5  Monday  thru  Fnday 
-  U.S.  DISTRIBUTOfl-  DEALER  INQUIRIES  INVITED 


800-327-3102 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


The  Plumber's 
Parabolic  Mount 

a  first-class  hydraulic  system 


Raul  lohn  Alvarez  WD4MR) 
Raul  John  Alvarez  li  KA4}YD 
2572  Arch  Street 
Tampa  FL  3:im7 


Photo  A,  Completed  mount  and  two-meter  (7-foot]  dish  after  assembly  on  our  root  The 
etevation  cylinder  is  at  far  right.  Rooftop  portion  of  controls,  housing  pump  and  valves  can 
be  seen  near  the  far  leg. 


Interest  in  reception  of 
microwave  signals  from 
geostationary  orbiting  sat- 
ellites has  spread  rapidly 
throughout  the  amateur 
community.  Some  ama- 
teurs wish  to  receive  TV 
programs  directly  from  sat- 
ellites such  as  Satcom.^ 
Others,  like  my  son  and  I, 
are  more  fascinated  by  re- 
ceiving weather  pictures 
from  the  meteorological 
satellite,  COES,^ 

Wherever    your    interest 
may  lie,  sooner  or  later  we 
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all  encounter  the  same 
problems.  To  receive  weak 
microwave  signals,  first,  a 
large  parabolic  reflector,  or 
dish,  must  be  used  for  an 
antenna.^  Second,  this  dish 
must  be  positioned  with  a 
fair  degree  of  accuracy  and 
must  be  mounted  securely 
enough  so  that  it  cannot  be 
blown  over  by  an  energetic 
wind.  Finally,  for  the  avid 
experimenters  trying  to 
work  more  than  one  satek 
lite,  one  must  be  able  to 
move  the  aim  of  this  un- 
wieldy saucer  from  one 
point  in  the  sky  to  another. 

Considering  that  eventu- 
ally we  would  use  our  new- 
ly acquired  dish  for  more 
than  one  satellite,  my  son 
and  I  decided  to  build  a 
steerable  mount  that  could 
be  remotely  controlled 
from  our  electronics  lab  tn 
the  house. 

The  final  product  of  sev- 
eral designs  provided  a 
mount  that  can  be  repro- 
duced easily  by  the  average 
amateur.  Costs  will  vary, 
depending  on  your  re- 
sourcefulness, but  with 
careful  shopping  this 
mount  can  be  constructed 
for  less  than  $500. 

The  mount  is  hydraulical- 
ly  operated  with  an  eleva- 
tion range  from  46°  to  59^ 
and  an  azimuth  scan  of  96°. 


Photo  B.  Cfo^e  up  of  the  azimuth  steering  arm  and  control  cylinder. 


This  range  of  travel  covers 
most  of  the  usable  area  of 

view  for  equatorial  satel- 
lites from  our  location.  Pho- 
tos A  and  B  show  the  com- 
pleted mount  holding  a 
two-meter  [7-foot)  dish  at 
our  station.  The  remote 
control  panel,  located  in 
the  electronics  lab,  is 
shown  in  Photo  C. 

This  article  will  provide 
complete    construction 


plans  for  the  mount  and 
controls.  Although  this  proj- 
ect can  be  built  using  only 
hand  tools  and  an  electric 
drill,  having  access  to  a 
power  hacksaw  and  a  weld- 
er will  greatly  expedite  con- 
struction and  save  many  kil- 
ocalories  worth  of  elbow 
grease. 


A-Frame 

The  major  portion  of  the 

mount  is  constructed  of  3" 
X  3"  X  V4 ''  angle  iron.  Two 
eight-foot,  and  one  seven- 
foot  length  are  bolted  to- 
gether to  form  an  A-shaped 
frame.  The  lower  ends  of 
this  A-frame  pivot  on  two 
pads  that  serve  as  the  eleva- 
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fig.  %^}.  Top  view  of  the  A-frame  assembly.  The  dotted  line 
is  the  location  of  the  pivot  frame  mounting  surface. 


Fig'  T(bl  Cutting  detail  for  the  A-frame  members  [see  text). 
All  angle  iron  is  3'"X3'"X  M  "  unless  noted.  All  bolt  holes 
are  16"  unless  noted. 
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F/g,  2;  Apex  p/ate  and  p/vof  pad  cutting  and  assembly 

detail 


tion  pivot  points.  Elevation 
niotion  is  provided  by  a  hy- 
draulic cylinder  extending 
from  the  apex  of  the  legs  to 
a  third  pad.  Fig  1  shows  cut- 


ting and  assembly  details 
for  the  A-franne,  Pivot  pad 
detail  is  shown  in  Fig,  2. 

A  30-degree  wedge  must 
be  removed  from  one  side 


of  each  of  the  two  tegs  at  a 
point  8''  from  one  end.  The 
short  ends  are  then  bent  to 
close  the  opening  left  by 
the  removed  wedge.  The 
seams  formed  at  these 
bends  must  be  closed  by 
welding  or  by  the  addition 
of  a  web  plate  bolted  over 
the  seams.  Remember:  The 
cuts  must  be  made  so  that 
one  leg  is  the  mirror  image 
of  the  other,  The  seven*foot 
length  is  used  as  a  stabilizer 
across  the  bottom  of  the 
A-frame. 

The  pivot  pads  are  con- 
structed  from  three  pieces 
of  Vi"  steel  plate  8"  square 
and  six  pieces  of  ^  x  3"  x 
V4"  angle  iron  7''  in  length. 
See  Fig,  2.  Two  of  these  piv- 
ots are  located  at  the  foot 
of  each  leg  and  one  at  the 
lower  end  of  the  elevation 
cylinder. 

At  the  apex  of  the 
A-frame  a  triangular  plate 
of  Vi"  steel  10"  on  each 
side  is  used  for  the  dual  pur- 
pose of  joining  the  upper 


ends  of  the  A-frame  and 
providing  an  upper  pivot 
point  for  the  elevation  cyl- 
inder. 

Three  additional  lengths 
of  angle  iron  are  used  for 
the  support  of  the  pivot 
frame  and  the  tower  sup- 
port of  the  azimuth  control 
cylinder. 

Keep  in  mind  that  these 
dimensions  are  for  a  two* 
meter  dish,  A  slightly  larger 
dish  could  be  accommodat- 
ed, but  if  your  dish  is  much 
larger,  the  A-frame  wilt 
have  to  be  made  longer, 

It  would  be  well  to  men- 
tion a  valuable  construc- 
tion hint  at  this  time  Al- 
though it  is  theoretically 
possible  to  drill  all  the  nec- 
essary holes  accurately  by 
being  very  exact  in  your 
measurements,  in  reality  it 
is  somewhat  difficult.  As 
you  may  have  noticed  in 
cutting-detail  Figs  1,  2,  and 
3,  no  measurements  are  giv* 
en  for  hole  placement.  Ex- 


fig.  3(al  Assembly  detail  for  the  pivot  frame. 


Parts  List 


Electrical  controls 

PI 

110-V,  15-A  ac  plug  with  ground 

F1 

15-A  fuse  and  holder 

F2 

5'A  fuse  and  holder 

T1 

24- V,  5-A  transformer 

DT 

5A,  50-V  power  diode 

Ct 

1000-uF.  50-V  dc  electrolytic 

capacitor 

11-15 

24-V  indicator  lamps  (may  substitute 

LEDs  with  proper  resistor) 

TBI 

3-posltion  terminal  barrier  strip 

TB2 

TO-position  terminal  barrier  strip 

RY1-RY5 

24-V  relays,  SPOT  type 

S1 

SPST  power  switch  rated  at  15  A  or 

more 

S2,S3 

SPOT  center-off  toggle  switch 

S4*S7 

Heavy  duty  microswitch  (outdoor 

type) 

PS1 

Hydraulic-type  pressure  switch  set  to 

make  at  300  psi 

Ml 

Hydraulic  pump  drive  motor 

Hydraulic  controls 

Hydraulic  pump  capable  of  deUvering  500  psi  at 

.5  gallons  per  minute 

4-way  control  valves,  2  each 

Double-acting  hydraulic  cylinders,  1.5'*  bore,  18" 

stroke.  2  each 

Needle  valves  (flow  restrictors),  2  each 

Hydraulic  pressure  regulator  set  at  500  psi 

Oil  reservoir  tank,  approx*  1  gallon  capacity 

Hydraulic  accumulator  (optional) 
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The  CT2100 
Communications:  Terminal 


HAL  COMMUNICATIONS  CORP 


NEW  PRODUCTS 


DATE:   l-Zb-8l  SCALE:   y-^ 


ORN  BY;    Cwh 
APP  BY:    TTT 


No:  B  12.5 1 


SPECIFICATIONS: 


Two  cabinels  -  basic  CT210Q  piy»  separalo  KB2100  keyboard, 

RTTY  and  Morsa  dtmodulalprs  and  video  circuits  included  in  CT2100. 

Small  keybosfd  size;  connecti  with  one  "coU^ofd'*  for  popular 

'iap  operation". 

Streamlined  CT21D0  cabJnot  Is  attractive  and  small  *  may  also  be  rack 

mounted^ 

Satin  finish  black  vinyl  front  pa  net  v^ith  muttlcolor  graphics. 

26  conlTol  switches:  red  for  "pHmary"  and  blue  for  "secondary"  controls. 

16  rear  panel  connectors  ■  standard  phono  connectors. 

On-screen  tuning  indicator.  LEO  Indicators,  and  extamat  scope 

connections. 

LED  indicatofs  for  mark,  space,  cw  lyne.  RTTY  tune,  audio  overload. 

and  KOS. 

CT2100  demodulates,  decodes,  and  displays  received  Morse  and 

Baudot  or  ASCII  RTTY 

CT2100  with  KB2100  trensmFts  and  receives  Morse,  Baudot,  or  ASCIL 

MOfse  receive  circuit  tracks  speed  and  minor  frequency  variations; 

5  to  too  wpm. 

Morse  trensmil  5  to  100  wpm;  key  negative  or  positive  key  lines. 

Baudot  or  ASCII  datm  rales  of  45.  SO.  57.  74.  100.  110.  tSO,  300.  BOO  or 

1200  baud. 

Infernal  RTTY  demodulator  for  both  *'high"  and  "low"  RTTY  tones  plus 

two  sets  of  modem  tones  (1070/1270  Hz  or  12O0i22OQ  Hz).  Narrow  shift 

CWID  included. 

All  three  RTTY  shIHs  (170/425/850  Hz)  for  both  'high"  and  'low"  tones. 


*  Inpul/output  connections  for  audio«  tape  recorder.  RTTY  loop,  or  RTTY 
R5232  data. 

*  RTTY  mark-hold  autostart,  normer/reverse,  tuJI  or  half  duplex,  KOS 
transmil  control. 

*  Larga  character  (36  p«r  line)  or  startdard  display  <72  characters  per  line). 
~  White  chafacters  on  black  screen  or  reverse  video. 

*  Two  pages  of  receive  display. 

*  Spilt  screen  for  Iransmit  buffer  ^  pretype  WHILE  receiving. 

*  Two  user-programmable  32  character  HERE  1$  messages. 

'  Sght  non-volatile    250  character  EPROM  stored  brag- tape  and 
HERE  IS  mm^mqm- 

*  Serial  printer  output  prints  all  received  text,  Morse.  Baudot,  or  ASCIL 

-  Built  in  120^220  50/60  Hz  power  supply. 

-  Recti ve-onty  users  need  only  the  CT2100  -  add  the  K6210C  f&r 
transmitling  later. 

*  LOW  COST* 

CT2100  Receive  Only  Communications  Terminal  SI14S.00 

KB2tOO  Transmil  Option  Keyboard  S17S.0O 

ESM&1irrR930TV  Monitor*  9"  St 69.00 


HAl   COMMUNICATIONS  CORP 

Hf>x  i6S 

Urbana,  lllmois 61801  ^^ 


Wa 


perience  has  shown  us  that 
the  easiest  way  to  drill 
these  holes  is  to  cfamp  all 
the  pieces  for  a  particular 
section  together  first  Then 
the  holes  can  be  drilled 
through  the  mating  sec- 
tions. This  alignment  of  all 
the  pieces  and  their  holes 
will  ensure  accurate  and 
easy  assembly. 

Pivot  Frame 

The  pivot  frame  is 
mounted  in  the  center  of 
the  A-frame  and  provides 
the  azimuth  axis  and  sup- 
port for  the  dish. 

The  prototype  shown  in 
all  the  photos  has  the  pivot 
frame  constructed  of  three- 
quarter-inch  pipe  welded  to 
form  the  frame.  This  is  be- 
cause the  frame  was  built 
for  another  use  but  fit  so 
well  in  this  project  that  t 
just  could  not  pass  it  up.  My 
new  design  is  just  as  good, 
however,  and  can  be  built 
without  any  welding.  See 
Fig,  i  Two  trapezoidal  up- 
right  frames  are  construct- 
ed of  T  X  T'  angle  iron.  A 
bronze  bearing  pillow 
block  with  a  one-inch  bore 
bolts  to  the  upper  short  bar 
of  each  trapezoid.  To  pre- 
vent lateral  movement  of 
the  upright  frames,  cross 
members  of  T'  X  2"  angle 
are  bolted  between  the 
frames.  This  sawhorse- 
shaped  pivot  frame  mounts 
on  the  two  center  cross  bars 
of  the  A-frame  described 
earlier. 

A  length  of  V  steel  shaft- 
ing runs  through  the  two  pil- 
low blocks  atop  the  pivot 
frame  and  forms  the  azi- 
muth axis. 

At  this  point  we  are  ready 
to  mount  the  dish.  If  your 
dish  has  a  center-type 
mount,  you  probably  can 
use  our  system  with  no 
changes.  However,  if  your 
dish  has  a  different  type  of 
mount,  some  modifications 
may  have  to  be  made.  We 
used  an  18"  square  of  3/8" 
steel  plate  as  a  mounting 
surface  for  the  dish.  Two 
additional  pillow  blocks  are 


bolted  to  this  plate  on  the 
side  opposite  the  dish.  This 
plate  is  6ne  half  of  the 
hinge  formed  between  it- 
self and  the  pivot  frame. 

The  same  "clamp  and 
drill"  method  of  construe- 
tion  used  in  the  A-frama 
should  be  used  for  the  pivot 
frame. 

Steering 

As  mentioned  earlier,  all 
positioning  of  the  antenna 
is  done  with  hydraulic  con- 
trols. This  type  of  system 
was  chosen  because  It  pro- 
vided accurate  positioning 
ability  and  simplified  me- 
chanical design;  most  of  all, 
however,  a  hydraulic  sys- 
tem was  the  easiest  to  make 
weather  resistant. 

Azimuth  steering  is  ac- 
complished with  a  hydrau- 
lic cylinder  attached  be- 
tween a  piece  of  3"  x  3" 
angle  iron  on  the  main 
A-frame  and  a  steering  arm 
attached  to  one  edge  of  the 
dish  mounting  plate.  This 
steering  arm  is  shown  in  a 
partially  extended  position 
in  Photo  B.  The  dimensions 
of  the  steering  arm  were  se- 
lected so  that  the  maximum 
amount  of  travel  coufd  be 
realized  with  the  available 
hydraulic  cylinder  size. 
Both  the  azimuth  and  ele- 
vation cylinders  were  ob- 
tained from  surplus  sourc- 
es. The  length  of  the  cylin- 
der we  selected  combined 
with  the  pitch  of  the  roof 
the  antenna  ts  mounted  on 
gave  us  the  necessary  ele- 
vation angle  for  the  anten- 
na at  our  location. 

Depending  on  your  geo- 
graphic location,  you  may 
need  to  change  the  length 
of  the  elevation  cylinder  or 
the  vertical  position  of  its 
mount  to  achieve  your  cor- 
rect elevation  angle.  Posi- 
tioning data  for  your  loca- 
tion can  be  computed  from 
the  formulas  given  in  Dr. 
Ralph  E.  Taggart's  excellent 
article  in  73  Magazine:*  The 
cylinders  we  used  have  a 
stroke  length  of  18"  and  are 
double  acting;  that  is,  they 
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Photo  C  Control  pane!  for  the  steer  able  mount  Note  that 
the  controls  on  the  right  third  of  the  panel  are  for  the  future 
installation  of  automatic  positioning  controls. 


can  push  or  pull,  depending 
on  which  end  of  the  cylin- 
der is  receiving  fluid  pres- 
sure. 

Hydraulic  System 

A  half-horsepower  elec- 
tric motor  is  used  to  drive  a 
small  hydraulic  pump  that 
provides  500  psi  of  oil  pres- 
sure.  See  Fig,  4.  This  type  of 
pump  as  well  as  the  cylin- 
ders and  control  valves  can 
be  purchased  from  sources 
such  as  those  listed  at  the 
end  of  this  article.^'*  Pres- 
sure is  controlled  by  a  pres- 
sure regulator  with  all  ex- 
cess oil  returned  to  the  res- 
ervoir. Normally-open  pres- 


sure switch  PSI  [Fig.  5)  clos- 
es at  300  psi  and  actuates 
relay  RY1  allowing  the  con- 
trol circuits  to  become  ac- 
tive. The  purpose  of  PSI 
and  RY1  is  to  ensure  that 
hydraulic  pressure  ts  up  be- 
fore any  operation  can  be- 
gin. More  on  this  later. 

Oi!  at  500  psi  then  flows 
through  two  ftow-restrJctor 
needle  valves  that  control 
the  velocity  or  rate  of  posi- 
tion change  of  the  antenna. 
These  needle  valves  must 
be  adjusted  for  a  flow  that 
will  allow  accurate  control 
of  the  dish  position.  The 
electric  four-way  valves  are 
the  hydraulic  equivalent  of 
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Fi%.  4.  Hydraulic  system  diagram.  Due  to  the  varying  availability  of  surplus  hydraulic  com- 
pof}ents,  your  system  may  have  to  be  somewhat  differerjt  but  the  same  basic  design  should 
be  followed. 
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Fig.  5.  Control  panel  wiring  diagram. 


a  center-off  SPDT  switch. 
With  no  power  applied  to 
either  coil,  no  fluid  will 
flow  to  either  side  of  the 
cylinder  With  power  ap- 
plied to  one  coil,  pressure 
will  be  applied  through  the 
valve  to  one  side  of  the  cyl- 
inder, thus  moving  the  pis- 
ton Oil  on  the  other  side  of 
the  piston  is  returned 
through  the  valve  to  the  res- 
ervoir. Conversely,  if  power 
is  switched  to  the  other  coil, 
the  piston  will  move  in  the 


opposite  direction.  An  ac* 
cumulator,  a  hydraulic 
cushion,  can  be  installed  as 
shown  in  Fig  4  if  the  system 
''clangs"  or  shocks  every 
time  the  four-way  valves 
operate. 

Control  Panel 

Currently,  the  electrical 
controls  are  only  manual. 
Later,  we  plan  to  design  a 
steering  control  that  will  in- 
put coordinates  in  degrees 
latitude  and  longitude  and 


automatically  position  the 
antenna.  For  now.  though, 
the  circuit  is  simple  and 
straightforward.  Fig.  5 
shows  the  circuit  currently 
in  use.  Power  is  controlled 
by  SI.  Turning  on  SI  will 
start  the  hydraulic  pump 
motor  and  apply  power  to 
the  24-V  dc  power  supply. 
When  hydraulic  pressure  is 
up  to  at  least  300  psi,  PS1 
close  and  actuate  RY1 


wi 


applying  24-V  control  to  the 
position   control    switches. 


S2  and  S3.  These  two 
switches  are  center-off 
SPDT  type. 

Transferring  S2  to  the 
horizon  position  will  apply 
24  V  through  RY2  NC  to 
pick  the  four-way  valve 
coil.  This  will  apply  motion 
to  the  antenna  towards  the 
horizon  If  motion  is  at- 
tempted  beyond  the  possi- 
ble travel  limits  of  the  ele- 
vation cylinder,  a  limit 
switch  will  be  closed  This 
switch  is  operated  by  a  lev- 
er on  the  A-frame.  Closing 
the  limit  switch  will  actuate 
RY2  thus  opening  RY2  NC. 
The  four-way  valve  coil  will 
drop  out  and  cannot  be  re- 
energized until  the  over- 
travel  condition  is  cleared 
This  same  system  applies  to 
the  other  directions  as  well. 

Sumiiiary 

The  development  of  this 
mount  required  several 
months  of  work  before  a  de- 
sign was  arrived  at  that  pro- 
vided a  well-balanced,  stur- 
dy, and  easily  reproduced 
device. 

Actual  construction  time 
involved  almost  two 
months  of  weekend  work, 
but  has  given  us  an  antenna 
and  mount  with  which  we 
can  enjoy  many  years  of 
satellite  signal  reception. 

We  will  be  glad  to  answer 
any  questions  you  may 
have  about  this  project  if 
you  will  please  send  an 
SASE.  ■ 
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The  History  of  Ham  Radio 


part  XIV 


Reprinted  from  OCC  News,  a  publication  of  the  Chicago  Area  Chapter  of  the  QCWA. 


Radio  conferences,  now 
commonly  referred  to 
as  tfie  Hoover  Conferences, 
became  yearly  affairs  and 
the  assembly  of  1925  was 
no  exception.  The  confer- 
ences were  called  to  bring 
about  a  degree  of  cooper- 
ation between  various 
branches  of  the  developing 
radio  industry.  Primarily  to 
cope  with  the  ever-increas- 
ing proliferation  of  interfer- 
ence problems  in  the  inter* 
est  of  the  listener  and  to 
mediate  the  differences  be- 
tween broadcast  license  ap- 
plicants, government  regu- 
lation became  of  para- 
mount importance. 

This,  the  fourth  confer- 
ence, was  to  be  the  last  one 
called  by  the  Secretary  of 
Commerce.  Radio's  destina- 
tion would  be  completely 
revolutionized  in  the  subse- 
quent two  years  by  bringing 
about  the  needed  legisla- 
tion to  replace  the  1912 
law. 

Convening  In  Washing- 
ton on  November  9th,  1925, 
some  700  participants  from 
all  sections  of  the  United 
States  were  present  — and 
only  for  three  days.  They 
soon  came  to  unanimous 
agreements  on  all  major  is- 
sues. The  spirit  in  which  var- 
ious questions  were  ap- 
proached  signified  com* 
mon  understanding  of  the 
direction    which    radio 


broadcasting  was  to  take  in 
the  future. 

By  the  end  of  1925,  there 
were  some  600  radio  broad- 
cast stations  operating  in 
the  United  States  with  no 
enforceable  regulations. 
The  opinions  of  the  confer- 
ees were  practically  unani- 
mous in  favor  of  not  limit- 
ing the  number  of  broad- 
casting licenses  issued,  but 
actually  to  diminish  the  sta- 
tions on  the  air  so  that  the 
radio  listener  would  benefit 
from  the  reduced  interfer- 
ence generated. 

What  was  the  radio  ama- 
teur's position?  At  the  con- 
ference, the  question  of 
greatest  interest  to  ama- 
teurs concerned  the  reten- 
tion of  the  1 50-  to  200-meter 
band.  Its  takeover  was 
threatened  by  the  broad- 
casters. However,  after  seri- 
ous consideration,  no  addi- 
tional channels  were  allo- 
cated for  the  broadcast  ser- 
vice. 

Several  recommenda- 
tions were  promulgated  for 
the  amateurs: 

1.  The  opening  of  a 
100'kHz  band  from 
83.3  to  85.7  meters 
(3500  to  3600  kHz}  to 
amateur  phone  opera- 
tion, the  usual  quiet 
hours  applying. 

2.  The  opening  of  the 
so-called  amateur  80- 


meter  band  to  naval 

aircraft. 

3,  The  prohibition  of 

spark  to  all  waves  be- 

low  200  meters. 

These  recommendations 
were  to  take  effect  after 
formal  announcement  by 
the  Department  of  Com- 
merce. Meanwhile,  the  reg- 
ulations of  the  past  year  re- 
mained for  amateur  guid- 
ance* 

Mr.  Hoover,  in  his  open- 
ing remarks  at  the  confer- 
ence, referred  in  particular 
to  the  progress  radio  had 
made  during  the  few  years 
of  development, 

"It  has  been  suggested 
that  the  remedy  [for  con- 
gestion] ties  in  widening  the 
broadcasting  band,  thus 
permitting  more  channels 
and  making  it  possible  to 
provide  for  more  stations. 
The  vast  majority  of  receiv- 
ing sets  in  the  country  will 
not  cover  a  wider  band.  Nor 
could  we  extend  it  without 
invading  the  field  assigned 
to  the  amateurs,  of  whom 
there  are  thousands  and  to 
whom  constant  experimen- 
tation in  radio  development 
is  so  greatly  indebted.  Ra- 
dio in  this  branch  has  found 
a  part  in  the  fine  develop- 
ment of  the  American  boy, 
and  I  do  not  believe  anyone 
will  wish  to  minimize  his 
part  in  American  life.  And  if 


we  did  absorb  the  upper 
amateur  band  from  150  to 
200  meters,  it  would  not 
even  solve  the  immediate 

difficulties.  .  ." 

The  conference  went  on 
record  recommending  the 
following: 

1.  That  no  new  stations 
be  licensed  until,  through 
discontinuance,  the  number 
of  stations  is  reduced  and 
until  it  shall  be  in  the  inter- 
est of  public  service  to  add 
new  stations, 

2.  That  public  interest  as 
represented  by  service  to 
the  listener  as  opposed  to 
private  desire  be  the  basis 
for  the  broadcasting  privi- 
lege, 

3.  That  further  division  of 
time  among  stations  is  not 
in  the  interest  of  public  ser- 
vice and  that  the  Depart- 
ment decline  to  grant  any 
more  licenses  until  the  pres- 
ent number  of  stations  is 

substantially  reduced. 

4.  That  duplication  of  f  re* 
quencies  not  be  permitted 
in  the  case  of  stations  of 
greater  than  500  Watts  of 
power, 

5.  That  advertising  efforts 
via  the  broadcast  be  con- 
fined to  the  providing  of 
meritorious  programs  which 
build  goodwill  for  the  spon- 
sor, 

6.  That  in  issuing  licenses, 
the    Department    uses  dis- 
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crimination  looking  toward 
the  location  of  all  broad- 
casting stations  outside  of 
congested  centers. 

7.  That  Congress  be  re- 
quested to  enact  new  radio 
legislation  vesting  the  ad- 
ministration of  radio  in  the 
Secretary  of  Commerce, 
subject  to  approval  of  an 
appropriate  court. 

With  the  unanimous 
adoption  of  the  many  re- 
ports and  resolutions  at  this 
conference,  the  radio  indus- 
try at  last  came  to  the  reali- 
zation that  a  new  law  was  a 
pressing  necessity  and  new 
legislation  must  be  pre- 
pared as  the  next  big  effort 
by  Congressman  White,  and 
as  was  indicated  by  the  re- 
port of  Hoover's  committee 
on  legislation,  could  now 
receive  unanimous  affirma- 
tive consideration. 

Fourteen  Years  of  Hap- 
hazard Growth  Come  to 
an  End 

Without  a  change  in  ra- 


dio legislation  in  14  years, 
especially  since  the  end  of 
World  War  I,  Herbert  Hoo- 
ver had  been  in  control  and 
guided  the  radio  develop- 
ments as  Secretary  of  the 
Department  of  Commerce, 
These  were  chaotic  years 
for  radio.  The  radio  ama- 
teur was  in  the  forefront  of 
practically  all  major  prog- 
ress  made  in  radio,  espe- 
cially with  the  support  and 
cooperation  of  the  Com- 
merce Department, 

With  radio  neglected  by 
Congressmen,  and  court 
cases  looming  on  the  hori* 
^on,  Herbert  Hoover  was 
not  only  willing  to  drop  out, 
but  also  was  certainly  justi- 
fied in  surrendering  the  con- 
trol of  radio  guidance.  Hoo- 
ver was  now  willing  to  sur- 
render further  attempts  at 
assigning  wavelengths  and 
regu fating  times  of  opera- 
tion and  power  of  stations. 
He  was  ready  to  renounce 
the  absolute  control  of 
broadcasting.! 
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The  result  of  nearly  two  years  of  continuous  development  ind  nearly  fifty  years  of  amateur 
and  commercial  antenna  design  and  manufacture  Bassett  helium  filled  antennas  are  for  the 
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The  Skeptic's  Multiband  Ground  Plane 

—  This  antenna  flies  in  the  face  of  accepted  theory. 

Do  you  think  it  will  work? 


The  idea  of  feeding  a  ver- 
tical  antenna  — more 
specifically,  a  ground-plane 
antenna  — with  balanced 
transmission  line  is  not  new. 
Balanced,  open-wire  line 
lends  itself  well  to  multi- 
band  antenna  applications 
because  of  its  low  loss  in 
comparison  with  prefabri- 
cated coaxial  lines.  The 
transmission  line  used  with 
the  antenna  described  here 
is  designed  to  have  the  least 
possible  attenuation  within 
reasonable  limits. 

How  can  balanced  line 
possibly  work  well  with  an 
unbalanced  antenna? 
Won't   there   be    radiation 


LI 


H  #  L2 


from  the  line,  and  won't  this 
cause  horrible  TVI  and 
other  problems?  Wei  I,  since 
hams  have  been  using  un- 
balanced line  (coaxial 
cable)  to  feed  balanced  an- 
tennas (dipoles  and  beams) 
for  ai  long  time  and  it  has 
been  shown  that  this  is  a 
perfectly  satisfactory  prac- 
tice, one  might  be  inclined 
to  ask  whether  the  situation 
should  be  any  different  the 
other  way  around.  In  the 
case  of  the  antenna  at 
W1CV/4,  balanced  tine  is 
being  used  with  success  to 
feed  a  ground-plane  anten- 
na. 

Let's  take  a  look  at  some 
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of  the  theoretical  con- 
siderations of  balanced 
transmission  lines  and 
antennas  before  I  describe 
a  multiband  ground-plane 
antenna  without  coils  or 
traps  that  has  proved  very 
effective. 

Parallel-Wire  Line 

In  the  old  days  of  radio, 
the  type  of  transmission 
line  most  often  used  was  of 
the  open-wire  variety.  The 
reason  this  kind  of  line 
works  is  that  at  every  point 
along  the  line  the  currents 
in  the  two  wires  are  always 
equal  in  magnitude  and  op- 
posite in  direction.  Since 
the  two  wires  are  very  close 
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Fig.  7.  Causes  of  feedline  radiation.  At  A,  antenna  not  fed  at  center;  at  B,  one  side  of  antenna 
closer  to  ground  or  obstructions;  at  Q  feedline  brought  away  fronj  antenna  in  a  non-sym- 
metrical position.  These  factors  can  cause  radiation  from  coaxial  as  well  as  parallel-wire 
lines.  A  perfectly  balanced  system  is,  fortunately,  not  usually  necessary  for  satisfactory  an- 
tenna performance. 


together  with  respect  to  the 
wavelength,  they  may  be 
considered  to  occupy  the 
same  space  The  field  pro- 
duced by  one  wire  there- 
fore cancels  that  produced 
by  the  other  wire,  and  no  ra- 
diation takes  place. 

For  the  currents  in  the 
two  wires  to  be  exactly 
equal  and  opposite,  the 
antenna  must  have  certain 
characteristics.  If  one  side 
of  the  antenna  presents  a 
different  impedance  than 
the  other,  the  currents  in 
the  two  feedline  wires  will 
not  be  exactly  equal  or  ex- 
actly out  of  phase.  This  may 
occur  because  one  side  of 
the  antenna  is  longer  than 
the  other,  or  because  one 
side  of  the  antenna  presents 
a  different  capacitance 
with  respect  to  ground.  See 
(a)  and  (b)  in  Fig.  6. 

There  is  a  third  reason  for 
radiation  from  a  parallel- 
wire  line:  antenna  currents. 
If  one  side  of  the  antenna  is 
closer  to  the  line  than  the 
other  side,  the  electromag- 
netic fields  from  the  two 
halves  of  the  antenna  will 
not  cancel  each  other  in 
the  vicinity  of  the  line.  This 
will  induce  a  current  in  the 
line  equal  In  magnitude  in 
both  wires  but  in  the  same 
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directfon  (C  in  Fig.  1).  Con- 
sequently, the  line  radiates 
because  this  current  pro- 
duces its  own  electromag- 
netic field.  These  antenna 
currents  cause  the  net  cur- 
rent fiow  in  the  two  wires 
not  to  be  equal  and  oppo- 
site, and  this  can  result  in 
trouble  with  an  alf-too-fa- 
miliar  gremlin  for  hams:  rf 
in  the  shack! 

Usually,  a  small  amount 
of  radiation  from  a  trans- 
mission line  is  not  a  great 
handicap.  This  is  fortunate 
because  it  fs  almost  un- 
avoidable. We  certainly 
would  want  to  minimize 
line  radiation  if  we  were  us- 
ing a  highly  directional  an- 
tenna  where  front-to-back 
ratio  is  important.  But  with 
a  simple  antenna  such  as  a 
dipole  or  ground  plane,  we 
need  not  worry  about  some 
deviation  from  theoretical 
perfection. 

Coaxial  Line 

Many  hams  got  it  into 
their  heads  that  coaxial  line 
is  shielded  and  therefore 
cannot  radiate.  This  is  not 
the  case!  Coaxial  lines  are 
just  as  susceptible  to  radia- 
tion-causing factors  as 
parallel-wire  lines.  Antenna 
currents,  induced  in  the 
outer  conductor  of  coax, 
will  produce  electromag- 
netic fields  and  rf  in  the 
shack.  These  currents  can 
be  caused  by  any  of  the 
three  situations  shown  in 
[a],  (b),  and  (c)  in  Fig.  1. 

Coaxial  line  has  the  ad- 
vantage of  being  easy  to  in- 
stall. It  can  be  run  close  to 
or  directly  over  metal  ob- 
jects such  as  gutters  and 
pipes,  and  its  attenuation 
characteristics  and  imped- 
ance will  not  be  affected. 
This  is  not  true  with  paral- 
lel-wire line,  Metal  objects 
very  close  to  the  latter  type 
of  line  will  cause  ''imped- 
ance bumps''  and  possible 
imbalance. 

The  main  disadvantage 
of  coaxial  line  is  that  it  has 
relatively  high  attenuation. 
The  swr  becomes  important 
at  high  frequencies  or  with 
long  runs  of  line.  Generally, 


the  antenna  must  imped- 
ance-wise, be  fairly  well 
matched  to  the  line  if  coax 
is  to  be  used  with  maximum 
success.  Any  time  the  swr  is 
2:1  or  better,  the  line  will 
function  at  essentially  full 
efficiency.  But  an  swr  of, 
say,  20:1  will  almost  always 
cause  significant  signal 
loss.  Furthermore,  such  a 
severe  mismatch  can  cause 
conductor  or  dielectric 
breakdown  because  of  ex- 
treme currents  and  voltages 
at  nodes  along  the  line. 

A  heavy-duty,  balanced 
transmission  line  such  as  is 
used  at  W1GV/4  can  be  op- 
erated at  amateur  power 
levels  with  utter  disregard 
for  the  swr.  Thus,  all  the 
matching  can  be  done  con- 
veniently  at  the  operating 
position  by  means  of  a  trans- 
match. 

The  Ground  Plane 

A  full-size  ground-plane 
antenna  consists  of  a  quar- 
ter-wave vertical  radiator 
and  several  quarter-wave 
radials  (usually  three  or 
four),  and  the  base  is  at 
least  a  quarter  wavelength 
above  the  ground.  Such  an 
antenna  exhibits  excellent 
low-angle  radiation  charac- 
teristics and  consequently 
is  good  for  DX  work.  It  is 
less  effective  for  local  com- 
munication where  the  angle 
of  radiation  must  usually  be 
nearly  90  degrees  with 
respect  to  the  horizon. 
However,  the  low-angle 
reputation  of  vertical  an- 
tennas has  been  somewhat 
overemphasized.  Even  at  a 
radiation  angle  of  45  de- 
grees the  field  strength  is 
nearly  as  great  as  it  is  paral- 
lel to  the  horizon  — see  Fig. 
2.  The  ground  plane  is  an 
uncomplicated  and  versa- 
tile antenna. 

As  the  base  is  lowered  to 
heights  of  less  than  1/4 
wavelength  above  ground, 
losses  begin  to  occur  be- 
cause the  ground  currents, 
which  should  be  confined 
to  the  radial  system,  will 
begin  to  flow  in  the  lossy 
earth.  Three  radials  com- 
prise   a    nearly    perfect 
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Fig.  2.  Vertical-plane  radia- 
tion pattern  for  a  quarter- 
wave  ground-plane  antenna. 
Although  it  is  generally 
thought  that  such  an  anten- 
na radiates  only  at  very  /ow 
angles,  we  can  see  that  it  ra- 
diates quite  a  lot  of  energy 
at  high  angles.  Only  near  the 
zenith  is  the  radiation  level 
very  low, 

ground  if  the  base  is  suffi- 
ciently elevated.  At  a 
height  of  1/8  wavelength, 
some  of  the  ground  cur- 
rents will  flow  in  the  earth 
unless  radials  are  added. 
The  closer  the  base  gets  to 
the  ground,  the  more  ra- 
dials are  necessary. 

Suppose  we  tune  a  full- 
size,  20-meter  ground  plane 
by  means  of  loading  coils 
so  that  its  resonant  fre- 
quency becomes  7  MHz.  If 
the  antenna  was  1/4  wave- 
length above  the  ground  on 
20  meters,  it  will  be  1/8 
wavelength  above  the 
ground  on  40  meters.  The 
radial  system  will  not  be  as 
good  at  the  lower  frequen- 
cy because  of  the  lower 
height.  Also,  the  radials  are 
not  1/4-wavelength  long  on 
40.  Although  they  are  an 
electrical  quarter  wave  in 
length,  their  phys/ca/  length 
is  just  1/8  wavelength.  This 
fact,  too,  will  cause  more  of 
the  ground  currents  to  flow 
in  the  soil  But  suppose  it  is 
impractical  to  make  the 
radials  any  longer;  how  are 
we  to  improve  the  efficien- 
cy without  raising  the  an- 
tenna? 

The  answer  is,  of  course, 
to  add  radials.  More  radials 
will  be  required  if  their 
physical  length  is  1/8  wave- 
length than  would  be  neces- 
sary at  the  same  height  with 
1/4--wave!ength  radials.  I  did 
not  try  to  mathematically 
figure  out  how  many  radials 
I  would  need,  I  just  de- 
cided, arbitrarily,  that  eight 
would  be  a  good  number. 
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Fig.  3.  Inductive  loading  of  a 
20-meter  ground  plane  for 
use  on  40  meters.  Because 
of  the  lower  electrical 
height  and  radial  length, 
ground  currents  are  no  lon- 
ger confined  to  the  radial 
system.  To  restore  a  good 
image  plane,  we  must  either 
raise  the  antenna  or  add  ra- 
dials. 

But  maybe  I'm  getting 
ahead  of  myself.  The  load- 
ing system  I  used  did  not  re- 
quire any  coil  winding;  this 
would  have  restricted  me  to 
40  meters,  anyhow.  I  want- 
ed a  40-through-10  system 
without  any  traps  or  coils  or 
stubs  or  multiple  radiators. 
The  mission  was  accom- 
plished simply  by  feeding  a 
20-meter  ground  plane  with 
open-wire  line. 

The  Feed  System 

The  actual  installation  is 
roughly  illustrated  in  Fig.  4, 
The  antenna  acts  as  a  full- 
size,  quarter-wave  ground 
plane  on  20  meters.  On  15 
and  10  meters  there  is  some 
gain  at  low  radiation  angles 
and  correspondingly  less  ra- 
diation  at  higher  angles. 
This  works  out  very  nicely 
since  only  low-angle  radia- 
tion will  be  returned  to 
Earth  by  the  ionosphere  on 
these  bands;  the  skip  dis- 
tance is  usually  so  long  that 
high-angle  radiation  will 
pass  through  into  space. 

On  40  meters,  the  anten- 
na is  the  equivalent  of  that 
shown  in  Fig.  3,  except  that 
there  are  eight  radials  rath- 
er than  three.  The  radiation 
resistance  at  the  feed  point 
is  very  low  on  40,  so  it  is  im- 
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Fig.  4.  The  system  at  W1GV/4.  Only  three  radtafs  are  shown, 
but  there  are  actually  eight.  A  feeder-wire  spac/ng  of  5  inch- 
es is  maintained.  (The  viewing  angle  may  give  the  impres- 
sion that  they  are  unevenly  spaced,]  Ulustrated  by  number: 
1  — 16-foot  vertical  radiator;  2  — hose  clamps  attaching 
feeder  to  vertical  radiator;  3  — radial  wire,  76  feet  /ong,  no.  B 
solid  atuminun)  ground  wire;  4 ^strain  insulator;  5  — mast  5 
feet  long;  6— TV  base  plate;  7— TV  standoff  insulator; 
8 —  feeder  wire,  #S  solid  aluminum  ground  wire. 


portant  that  the  connec- 
tions between  the  feedlme 
and  the  antenna  be  excel- 
lent. The  feedlioe  is  con- 
structed of  #8  soft-drawn 
aluminum  TV  ground  wire, 
which  can  be  found  in  most 
hardware  stores.  The  spac- 
ing used  at  WlGV/4  is  five 
inches,  but  any  spacing  be- 
tween three  and  six  inches 
is  satisfactory.  Since  the  di- 
electric is  air  and  the  wire  is 
very  heavy,  this  line  has  just 
about  the  least  attenuation 
possible.  All  connections 
are  aluminum-to-alumi- 
num, avoiding  any  corro- 
sion problems  that  might 
result  from  contact  be- 
tween dissimilar  metals- 
(Perhaps  immersing  the  en- 
tire system  in  liquid  helium 
would  reduce  the  attenua- 
tion still  further!) 

The  antenna  itself  is  un- 
balanced; the  current  is  dif- 
ferent in  the  radial  system 
than  in  the  vertical  radiator. 
This  is  true  on  all  bands. 
Furthermore,  the  antenna  is 
non-symmetrical  with  re- 
spect to   the   transmission 


line,  and  some  feeder  ra- 
diation is  thus  inevitable.  It 
should  be  noted,  though, 
that  coaxial  line  aiso  will 
suffer  from  the  non-symme- 
try of  the  ground  plane. 

This  non-immunity  of 
coax  to  radiation-causing 
effects  has  ajready  been 
discussed.  How  much  dif- 
ference, if  any,  is  there  in 
practice?  This  was  deter- 
mined by  means  of  a  field- 
strength  meter.  Originally 
the  system  was  a  coax-fed 
20-meter  monoband  anten- 
na, Tests  were  conducted  at 
various  locations  in  the  vi- 
cinity of  the  feedline  on  20 
meters  both  before  and  af- 
ter the  changeover  to  ba[- 
anced  line.  There  is  a  little 
bit  more  radiation  from  the 
open  wire,  but  the  differ- 
ence is  hardly  noticeable. 
Radiation  levels  in  the 
shack  are  the  same  with 
both  types  of  line  (at  the 
same  power  level,  of 
course). 

On  40  meters,  the  anten- 
na is  "tuned"  by  the  feed 
system  rather  than  by  coils 


as  in  Fig.  3  (The  1/8-wave- 
length  section  of  line  clos- 
est to  the  antenna  has  re- 
placed the  inductors.)  On 
15  meters,  the  feedline  also 
''tunes"  the  antenna.  On  10 
meters,  the  feedline  has  no 
actual  tuning  effect;  the  an- 
tenna  is  theoretically  volt- 
age-fed on  this  band. 

We  can  be  pretty  sure 
that  the  swr  is  very  high  on 
all  bands.  But  the  line  has 
such  low  attenuation  that 
the  swr  is  of  no  practical 
concern.  We  haven't  even 
paid  any  attention  to  the 
characteristic  impedance 
(ZJ  of  the  line!  It  is  prob- 
ably about  500  Ohms.  As- 
suming the  feedpoint  im- 
pedance is  40  Ohms 
resistive  on  20  meters,  the 
swr  is  about  12:1  on  this 
band.  It  is  no  doubt  quite 
high  on  15  and  40  meters 
also,  because  of  the  reac- 
tance at  the  feedpoint  on 
these  bands.  On  10  meters, 
the  feedpoint  presents  a 
pure  resistance,  but  its 
value  is  difficult  to  predict, 
There  is  a  possibility  that 
the  line  is  nearly  flat  on  10. 
But  it  doesn't  really  matter. 

Construction  Details 

In  order  to  minimize  loss- 
es, every  effort  was  made  to 
ensure  that  there  are  no 
electrically  "weak"  points 
in  this  antenna  system.  The 
feedline  spacing  is  five 
inches;  long  TV  stand-off  in- 
sulators are  used  to  support 
each  wire  individually  at 
10-foot  intervals.  The  wire  is 
wrapped  with  electrical 
tape  until  it  fits  tightly  in 
the  large  opening  in  the 
plastic  part  of  the  stand-off 
insulator.  No  splices  should 
be  made  in  the  line;  soft- 
drawn  no.  8  aluminum  wire 
is  usually  available  in 
lengths  that  are  any  mul- 
tiples of  50  feet. 

The  wires  should  be  posi- 
tioned so  that  they  do  not 
come  within  five  or  six  inch- 
es of  metal  objects.  If  the 
wires  must  be  run  parallel 
and  close  to  a  metal  pipe  or 
downspout,  both  wires 
should  be  kept  at  the  same 
distance  from  the  object.  If 


the  feedline  must  cross 
over  such  an  obstruction,  it 
should  cross  at  a  right 
angle.  These  precautions 
minimize  chances  of  imbal- 
ance. 

The  connections  at  the 
antenna  are  made  in  such  a 
way  that  the  primary  elec- 
trical contact  is  aluminum- 
to-aluminum.  One  feeder 
wire  is  clamped  directly  on- 
to the  vertical  radiator  at 
the  base,  using  three  hose 
clamps  spaced  one  inch 
apart.  The  other  wire  is  con- 
nected to  the  aluminum 
base  mount  using  the  nut 
on  one  side  of  the  lower 
U-bolt  holding  the  base 
mount  to  the  mast,  [The 
base  mount  at  WlGV/4 
comes  from  a  14AVQ  that 
has  been  mutilated  from  ex- 
perimentation.) 

The  eight  radial s,  each 
16-feet  long,  also  are  made 
of  #8  aluminum  ground 
wire.  The  radials  double  as 
guy  wires;  strain  insulators 
are  used  to  obtain  the  cor- 
rect lengths  for  radial  pur- 
poses. The  mast  is  five  feet 
tall.  This,  m  additon  to  the 
height  of  the  house,  puts 
the  base  about  16  feet 
above  the  ground. 

It  should  not  be  neces- 
sary to  go  into  much  more 
construction  detaiL  The 
builder  can  put  the  antenna 
together  to  suit  particular 
needs  and  passions.  The  ra- 
dials should  be  the  same 
length  as  the  vertical  radia- 
tor, but  1 6  feet  is  not  a  mag- 
ic length.  Actually,  the 
longer  the  better.  However, 
any  length  over  about  18 
feet  will  raise  the  radiation 
angle  on  10  meters;  lengths 
greater  than  25  feet  also 
will  raise  the  radiation 
angle  on  15  meters.  This 
may  or  may  not  matter,  de- 
pending on  band  prefer- 
ences. 

The  length  can  also  be 
less  than  16  feet.  However, 
as  the  length  is  shortened 
from  this  value,  the  radia- 
tion resistance  will  de- 
crease markedly  on  40  me- 
ters and  will  rapidly 
become  so  small  that  losses 
will  occur  no  matter  how 
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is  only  for 


UPERHAMS 


New  desk  and  hand  microphones  from  SPAJN. 
SADELTA  mics  have  a  longer  range  and  are  designed 
amateurs  who  want  the  best 


(desk)  and  I  hand)  offer  you  mora  features 

for  less  money.  Jf  you  try  them,  you1l  fall  m  love  with  their 
performance,  their  texture  and  atlraclive  color.  FmaHy  you*ll  fait  In 
love  with  their  special  TURBOCOMPRESSION. 

Dnceyou  try  them,  you'll  shout; 


Main  Specifications 


BRAVO 


Element  Type 


MP-20 


MP-21 


MP'22 


RNE 


I 


HM-20 


Impedance 


Compression 


DYMAMIC 


From  50  to  100  K  Ohms. 


(♦)  50  dB 


(*}  20  dB  at  30  mrcrobar 


Cable 


Meters 


Switch 


4€  dB 


16  dB  at 
30  mbar 


4  cond,  (1  shielded)  for  connector 
from  3  to  7  pins 


1 


L. 


Normal/Vox 


SEND  FOR  FREE  CATALOa  OR  SEf^D  FOR  SAMPLES 
lehecic  $  SO  each,f  rejght  prepaid) 

KALEn  INQUIRIES  WELCOME 


Avda  Jordan,  12  -  BAROELONA  3S 
ill.  3-Z12  m  16  Tx.  S0023  SPAIN. 


.^432 


HfVI  20 


SEE  FOR  Y0URS6LP 


hard  we  try  to  prevent 
them.  I  can't  tell  you  an  ex* 
act  minimunn  length  be- 
cause there  is  no  real 
cutoff.  Youll  probably  be 
able  to  make  some  con- 
tacts on  40  even  if  the 
length  is  four  feet  but  if 
you  opt  for  this  size  anten- 
na, you  can  rest  assured 
that  it  will  not  be  very  effi- 
cient. 

Performance 

As  of  this  writing,  the  an- 
tenna described  here  has 
been  in  use  at  W1GV/4  for 
about  four  weeks.  Many 
contacts  have  been  made, 
both  long  and  short  haul 
Several  thick  DX  pileups 
were  cracked  on  the  first  or 
second  attempt.  Europe 
and  Japan  have  been 
worked  on  40  meters,  where 
the  antenna  is  half-size. 
Since  it  is  a  vertical  anten- 
na, we  shouEd  expect  that 
the  low-angle  radiation  will 
be  good  even  on  40  meters, 
so  this  is  not  too  surprising. 


The  antenna  seems  to  work 
exceptionally  well  on  10 
meters;  including  the  im- 
age, it  acts  as  a  vertical 
2-element  collinear  on  this 
band. 

Mostly  out  of  curiosity,  I 
decided  to  try  tuning  the 
antenna  on  80  meters  and 
found  that  the  transmatch 
did  provide  about  1,5:1 
match  at  3,5  MHz.  The  tun- 
ing was  quite  sharp,  and  I 
was  indeed  surprised  to 
work  a  midwestern  station 
and  get  a  report  of  589! 
Several  other  midwestern 
and  northeastern  stations 
have  been  worked  on  80 
with  good  reports.  (Even  so, 
I  really  can't  believe  that 
this  antenna  is  very  effi- 
cient at  that  frequency) 
The  antenna  was  designed 
with  40  through  10  in  mind. 
Performance  has  been  emi- 
nently satisfactory  con* 
sidering  the  unobtrusive- 
ness,  smalt  expense,  and 
simplicity  of  the  open-wire- 
fed  ground  plane, H 
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ORBIT  is  the  Official  Journai  for  the 
Radio  Amateur  satellite  corporation 
(AIVISAT),  P.O.  BOX  27,  Washington,  DC 
20047.  Please  write  for  application. 

For  a  FREE  SAMPLE  COPY  please 
send  31  to  cover  First  Class  Postage 
and  handling  to:  Orbit,  221  Long 
Swamp  Road,  wolcott,  CT  06716. 
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Clyde  B.  Lee  W4NK 
117  Woodmore  Ave. 
louisvitleKY  40214 


Dish  It  Out 

home-brewing  a  parabolic  reflector, 

with  the  focus  on  cost 


Some  months  ago,  I 
began  searching  for  a 
parabolic  reflector  to  aug- 
ment some  gear  for  the  re- 
ception of  GOES  weather 
satellite  transmissions  on 
1691  MHz.  A  reflector  on 
the  order  of  6  to  8  feet  in 
diameter  seemed  like  a 
good  compromise,  so  the 
search  went  on.  .  .and  on. 


After  looking  over  some 
''finds''  that  several  more 
fortunate  hams  had  made,  I 
began  to  reatize  that  if  you 
did  locate  a  dish  this  size, 
you'd  better  have  a  fat 
wallet  and  a  strong  back. 

Luckily,  I  happened  upon 
an  article  by  Norm  Foot 
WA9HUV,  in  a  May,  1975, 
issue    of    Ham    Radio    on 


Photo  A.  8-ft  parabolic  reflector.  Elements  are  5/8'"  alumi- 
num tubing  spaced  3'\  Reflective  surface  is  reinforced  with 
'/4"  hardware  cloth.  The  cylindrical  born  is  a  24b.  coffee 
can  with  probe. 


open-grid  parabolic  reflec- 
tors.^ This  excellent  article, 
along  with  some  others 
(references  2,  3,  and  4X  and 
suggestions  and  formulae 
from  Roy  Cawthon  who  has 
had  numerous  articles  in  73 
regarding  weather  satellite 
pictures  during  the  past 
several  years,  started  me  on 
this  project.  Tm  grateful  to 
both  sources.  You  won't 
find  any  theory  here  — no 
proof    of    performance 


Fig.  1.  Parabolic  curve  gen- 
erated using  K  =  Y^/144,  Re- 
sults are  shown  in  Table  1. 


curves,  etc.  This  is  more  in 
the  nature  of  a  nuts  and 
bolts  kind  of  article  to  en- 
courage you  along  the 
same  route,  I  can  assure 
you  that  with  a  generous 
amount  of  diligence  and 
average  amount  of  dexter- 
ity (and  little  over  $100  at 
this  date),  you  11  have  a 
good  parabolic  reflector. 
See  Photo  A. 

A  word  about  materials; 
This  reflector  is  2Jm  (ZV:') 
in  diameter.  8-foot  lengths 
of  5/8''  o.d.  aluminum  tub- 
ing (.049^'  wall  thickness) 
were  used.  The  tubing  is  the 
type  found  in  hardware 
store  do-it-yourself  dis- 
plays, a  type  that  is  easily 
bent  and  remains  so  after 
being  bent.  More  rigid  ma- 
terial, 5/8''  electrical  con- 
duit, was  used  for  the  two 
main  supporting  members 
to  which  the  elements  are 
attached. 

An  F/D  (focal  length  to 
diameter)  ratio  of  0.4  had 
been  recommended  as  opti- 


PULLEY 


A  ft.  X  4  ft.  PLYWOOO  PANEL 


Fig.  2,  Tube  bending  jig. 
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mym  to  facilitate  illumina- 
tion of  the  parabolic  reflec- 
tor. Following  this,  I  chose  a 
focal  length  of  36' '  and  a  di- 
ameter of  90".  Element 
spacing  is  3"  on  center 
(close  to  the  0.439  wave  fig- 
ure for  1-dB  loss  in  Mr 
Foot's  data)  To  get  at  the 
business  of  element  cutting 
(and  use  tubing  cutters,  by 
all  means!).  Fig.  1,  Table  1, 
and  the  relations  shown  in 
the  Math  Box  were  used. 

Efement  lengths,  togeth- 
er with  number  required, 
are  shown  in  Table  2. 

Reflector  Construction 

A  template  will  be  need- 
ed to  check  bending  and 
forming  of  the  aluminum 
elements  to  fit  the  parabol- 
ic curve.  Assigning  36  inch- 
es for  focal  length  and  solv- 
ing x  =  y^/144  produces  the 
results  shown  in  Fig  1  and 
Table  1.  Nails  or  screws  at 
the  X  and  y  points  will 
define  the  curve  The  prin- 
cipal tool  in  the  project  is  a 
tubrng  bending  jig  — that  is 
homemade,  too.  I  used  a 
4'x4'  sheet  of  1/2-inch 
plywood  and  mounted  a 
S-inch  pulley  and  hardwood 
block  according  to  the 
scheme  shown  in  Fig.  2. 

Mark  the  center  of  each 
of  the  elements,  Slip  the 
end  in  between  the  block 
and  pulley,  advancing  the 
tubing  in  small  bites  and 
gentle  bends.  The  pulley 
will  aid  in  keeping  the  tub- 
ing parallel  to  the  plywood 
surface.  After  just  a  few 
bends  (even  on  the  very  first 
element!  you  11  get  the  feel 
of  it 

I  began  with  one  of  the 
longer  (95")  elements,  fash- 
ioning it  to  the  parabolic 
curve,  then  using  it  for  a 
pattern  for  the  remaining 
elements.  After  all  the 
aluminum  elements  are 
formed,  proceed  to  the  two 
conduit  supporting  mem- 
bers. These  will  require  a  lit- 
tle more  "tug/'  but  youll 
be  a  pro  by  that  time. 

The  two  supporting 
pieces   (conduit)   now   are 


X 

y 

% 

6 

1 

12 

2V« 

18 

4 

24 

6% 

30 

9 

36 

T2y« 

42 

14 

45 

Table  1,   Curve  coordinate 
dimensions  [inches}. 

ready  to  be  marked  for  drill- 
ing. An  easy  way  to  mark 
the  center  line  is  to  make  a 
scribe,  using  a  wooden 
block  and  finishing  nail. 
Drill  a  pilot  hole  in  the 
block  at  haff  the  tubing 
o.d.,  then  insert  the  finis l> 
ing  nail.  Place  the  conduit 
member  on  a  level  surface 
[the  bending  jig)  and  scribe 
the  center  line.  Starting  at 
the  center  of  the  conduit 
piece  and  working  toward 
each  end,  mark  off  3-inch 
intervals.  Punch  and  drill 
these  intersections  with  the 
center  line,  using  a  7/64" 
bit.  Drill  through  just  the 
front  wall,  A  9/64"  bit  will 
be  needed  for  the  alumi- 
num elements. 

Number  6,  1-inch  zinc 
chromate  tapping  screws 
(pan  head)  are  used  to 
fasten  the  aluminum  ele- 
ments  to  the  conduit  sup- 
ports. Begin  with  the 
32-inch  end  elements.  Mea- 
sure in  4  inches  from  each 
end  of  the  32-inch  ele- 
ments and  using  the  9/64" 
bit,  drill  through  the  ele- 
ments, Attach  the  elements 
to  the  conduit  supports, 
squaring  up  the  assembly. 
From  now  on  it's  just  a  mat- 
ter of  centering  each  ele- 
ment on  the  frame,  marking 
and  drilling  the  elements, 
and  attaching  them  with  tap- 
ping screws  (A  pair  of  saw- 
horses  can  be  used  to  hold 
the  frame,  making  the  job 
easier  on  the  back.)  After  all 
elements  are  in  place,  the 
conduit  supports  are  pre- 
vented from  sagging  by  in- 
serting small  "S"  hooks  in 
each  end  and  connecting 
these  with  supporting  lines 
of  number  18  galvanized 
wire. 


Photo  B,  Pedestal  mount 


Boom  Construction 

A  26-inch  length  of  2X4 
(treated  with  several  coats 
of  redwood  preservative 
stainj  is  used  for  the  top 
member  of  the  boom.  The 
assembled  reflector  is  cen- 
tered on  the  boom  and  at- 


tached with  U-brackets  and 
brass  screws,  using  two 
brackets  for  each  conduit 
support.  See  Fig,  3. 

Install  a  1-inch  floor 
flange  at  the  center  of  the 
boom  to  accept  the  cylin- 


2  each  (lengths  rounded  to  nearest  inch) 


32 

84 

46 

87 

55 

90 

63 

92 

60 

93 

78 

% 

60 

95 

1  central  section,  extending  to  96  inches,  to 
bB  made  of  two  46-inch  fengths  instailed  on 
either  side  of  a  1-inch  floor  flange  centered  on 
the  boom.  {27  lengths  of  tubing  should  do  it.) 

Table  Z  Element  lengths  and  number  required. 


Math  Box 

1)  r'  =  )t^  +  y'— for  sides  and  hypotenuse  of  right  triangle, 

2)  y*  =  4Fx— parabola  at  origin. 

3)  Arc  QPS  =  V  4x*  +  y*    +  y^  (logg)  2x  +  v^4x^  +  y^   — 

2x  y 

length  of  arc  of  parabola. 
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Photo  C  Downconverter  housing  mounted  on  msst 


drical  horn  assemblv.  The 
horn  support  is  made  of 
1-inch  PVC  (plastic)  pipe. 
Cut  a  24-inch  piece  of  pipe 
and  install  a  1-inch  male 
adapter  at  one  end,  using 
PVC  cement.  Cut  a  12-inch 


length  of  Vinch  dowe!  rod, 
give  it  several  coats  of  red* 
wood  stain,  and  install  it  in 
the  open  end  of  the  PVC 
pipe  section  so  that  about  8 
inches  of  dowel  extends 
from  the  pipe.  Attach  this 


HID 


CONDUIT 
SUPPORT 


TOP  BOOM 
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H 


FLANGE 


U' BRACKETS 


£] 


Fig,  3.  Boom  construction  details. 
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fig.  4.  Elevation  adjustment  details. 


assembly    to    the    floor 
flange. 

Elevation  adjustment  is 
provided  by  two  pieces  of 
2-inch  aluminum  angle,  2 
inches  long,  coupled  by  a 
fr-inch  length  of  1/4-inch 
threaded  rod  See  Figure  4. 
The  lower  boom  section  is  a 
26-inch  length  of  2  X  6  (treat 
with  perservative  stain). 
Another  1-inch  floor  flange 
is  fastened  to  the  bottom 
center  of  this  member  [use 
brass  screws),  The  two 
boom  sections  are  joined 
by  3Hnch  brass  butt  hinges. 
Attach  the  elevation  con- 
trol assembly  as  shown. 

The  completed  parabolic 
(operhgridj  reflector  should 
weigh  about  40  pounds.  In 
order  to  thread  it  onto  the 
mast,  I  inserted  a  1/4-inch 
lag  screw  about  4  inches 
long  into  the  center  of  the 
lower  floor  flange.  This 
"pins"  the  assembly  to  the 
mast,  making  assembly  a 
lot  easier. 

Pedestal 

Posthole  diggers  were 
used  to  a  depth  of  about  2 
feet,  then  a  form  for  the 
pedestal  18  inches  square 
by  6  inches  deep  was  con- 
structed. A  10-foot  length 
of  1-inch  galvanized  pipe, 
along  with  a  section  of 
1-inch  conduit  (containing 
RC-6/U  and  24  V  ac  lines) 
was  set  in  the  form.  The 
block  was  poured,  using 
several  bags  of  ready  mix. 
See  Photo  B. 

Cytindrical  Horn 

The  horn  was  constructed 
according  to  Taggart's  arti- 
cle* Using  3/8-inch  Plexi- 
glasTM   3  dJ5k  IS  cut  to  fit 

the  open  end  of  the  2-1  b. 
coffee  can  (about  5.9  inch- 
es). Using  an  expansion  bit, 
cut  a  hole  in  the  center 
of  the  disk  large  enough  to 
accept  a  1-inch  mate  PVC 
adapter.  Cut  a  1  inch  PVC 
union  into  two  parts.  Install 
a  1-inch  male  adapter  at 
one  end  of  a  lOinch  section 
of  1-inch  PVC  pipe  insert 
this  into  the  disk  and  snug  it 


up  with  the  piece  of  union 
just  cut.  Install  the  disk  in 
the  open  end  of  the  coffee 
can,  drilling  and  tapping 
the  Plexigtas  disk  for  six 
4-40  screws. 

Downconverter  Housing 

A  weatherproof  box 
(11 'X 12"  XI 5")  of  1/2-inch 
outdoor  plywood  houses  a 
MicroComm  RX1691  down- 
converter.  The  box  was 
treated  with  preservative 
stain  and  caulked  with  a 
generous  amount  of  clear 
silicone  seal.  Actually,  it*s  a 
box  within  a  box,  the  con- 
verter being  further  en- 
closed by  sections  of  1-inch 
thick  styrofoam  A  regu- 
lated  12-volt  dc  supply 
shares  the  housing  with  the 
downconverter.  See  Photo  C. 

I  used  the  open-grid  re- 
flector for  several  months, 
getting  good  results  (usual- 
ly full  quieting)  on  the  two 
GOES  satellites  I  moni- 
tored: GOES  Central  and 
GOES  East.  Recently,  I  cov- 
ered the  reflector,  mstailing 
sections  of  1/4-inch  hard- 
ware  cloth  [24'inch  width) 
to  the  inside  of  the  reflector 
with  loops  of  number  18 
galvanized  wire;  Til  admit 
that  there  has  been  some 
slight  improvement  in  per- 
formance.  I  will  certainly 
say  that  the  open-grid  per- 
formance  was  well  within 
what  one  could  expect 
from  Mr.  Foot's  data. 

The  project  looks  much 
more  formidable  than  it 
really  is  and  the  method 
easily  could  be  extended  to 
the  fabrication  of  larger 
dishes,  say,  for  TVRO  satel- 
lite use.H 
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Tune  in  the  Panasonic  Command  Series"* 
top-oMhe-llne  RF-4900,  Everything  you  want  in 
short  wave  at  a  surprisingly  affordable  price. 
Like  fluorescent  all-band  readout  with  a  flve-diffl" 
frequency  display  tt*s  so         .—  -  —  -^-.^^d 

accurate  (within  1  kHz,  to 
be  exact),  you  can  tune  in 
a  station  even  before  it's 
broadcasting.  And  with  the 
RF-4900S  eight  short  wave 
bands,  you  can  choose  any 
broadcast  between  16  and 
31  MHz.  That's  aif  short  wave 
bands.  That's  Panasonic. 

And  what  you  see  on  the 
outside  is  just  a  small  part  of  what  Panasonic  gives 
you  inside.  Theres  a  doubie  superheterodyne 
system  for  sharp  reception  stability  and  selectivity 
as  well  as  image  rejection.  An  input-tuned  RF 
amplifier  with  a  3-ganged  variable  tuning  capacrtor 
for  excellent  sensitivity  and  frequency  linearity. 
Ladder-type  ceramic  fitters  to  reduce  frequency 
interference.  And  even  an  antenna  trimmer  that 
changes  the  front-end  capacitance  for  reception 
of  weak  broadcast  signals. 

To  help  you  control  all  that  sophisticated 
circuitry,  Panasonic's  RF-49D0  gives  you  ail  these 
sophisticated  controls.  Like  an  all-gear-drive 


uning  control  to  prevent  ^'backlash!*  Separa 
wide/narrow  bandwidth  selectors  for  crisp  reception 
even  in  crowded  conditions.  Adjustable  calibration 
|Dr  easy  tuning  to  exact  frequencies.  A  BFO  pitch 

control,  RF-gain  control  for 
improved  reception  in  strong 
signal  areas.  An  ANL  switch. 
-Even  separate  bass  and  treble 
controls. 

And  if  all  that  short  wave  isn't 
enough. There's  more.  LikeSSB 
(single  sideband)  amateur  radio. 
All  40  CB  channels.  Ship  to  shore. 
Even  Morse  communications. 
^C/DC  operation.  And  with 
Panasonic's  4"  full-range  speaker,  the  big  sound  of 
AM  and  FM  will  really  sound  big. There's  also  the 
Panasonic  RF-2900.  It  has  most  of  the  features  of 
the  RF-4900,  but  it  costs  a  tot  less. 

The  Command  Series  from  Panasonic.  If  you  had 
short  wave  receivers  as  good.  You  wouldn't  still  be 
reading.  You'd  be  listening, 

*Sriort  **av»  f©c«pfefi  wi«  vary  witti  antenna,  HfeatH«r  conditions. 
oper^or's  geogmpii^^  tocolion  and  otiief  lacton.  Ar>  mjtsld^ 
antenna  may  iM  reqytre^  for  fna?£tjnum  short  wave  rec^Mton. 

Panasonic. 

just  slightly  ahead  of  our  time. 


/erro/d  A.  Swar)k  W8HXR 
657  WifiAhar  Orive 
Waihmgton  Court  House 
OH  43160 


The  Earth  Mover 

would  you  believe  that  this  antenna  changes 
its  height  above  ground  without  moving? 


A  few  v^^^'^  back  I  was 
listening  to  a  W8  sta- 
tion in  West  Virginia  tell 
about  how  he  put  a  reflec- 
tor under  his  flO-meter  di- 
pole  and  his  close-in  signal 
improved  so  much  that  he 
sold  his  linear  He  talked 
only  with  amateurs  within  a 
couple  of  hundred  miles, 
and  he  was  very  pleased 
with  the  results,  ft  greatly 
reduced  interference,  too. 

Recently,  '  had  an  in- 
verted vee  40-meter  dipole 
at  60  feet  which  was  very 
good  into  places  like 
Australia  and  Europe,  bul 
which  was  not  really  good 
into  the  USA  up  to  1500 
miles.  Since  I  had  a  pair  of 
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SWITCH   OPEN 
NO   REFLECTOff 
l/Z^  WAVE    HEJGMT 


phased  verticals  for  DX  use, 
I  decided  to  lower  the  vee 
to  30  feet  and  found  that  it 
was  much  better  into  New 
Orleans  and  Florida  but  on- 
ly fair  into  California. 

1  got  to  thinking  about 
the  West  Virginia  ham  and 
also  remembered  that  when 
I  used  to  run  Antarctic  traf- 
fic with  K1CZL  he  had  tried 
what  he  called  "a  gadget/' 
which  was  a  reflector  under 
his  20-meter  driven  element 
with  three  elements  at  66 
feet.  We  both  had  been 
talking  to  KC4VOS  one 
night  and  he  was  shocked 
to  get  a  report  of  S-6  when  I 
was  20  over  9.  Then  he  re- 
membered that  he  still  had 
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his  reflector  up,  and  he  ran 
out  and  lowered  it.  When 
he  came  back  he  also  was 
20  over  9  in  the  Russian  Ant- 
arctic Station  at  Vostok, 

His  superb  20-meter,  full- 
size,  three-element  wire 
beam  thought  it  was  only 
20  feet  above  ground  and 
became  a  highrangle  radia- 
tor. 

Now,  what  do  you  do  if 
you  have  room  for  only  one 
antenna  and  yet  want  to 
have  both  DX  and  local 
coverage?  The  answer  Is  the 
old  half-wave  line  trick. 

A  half-wavelength  line 
will  repeat  the  impedance 
at  the  load  that  is  present  at 
the  source.  Thus,  if  you 
short  a  half-wavelength  line 
it  will  show  a  short  at  the 
opposite  end. 

Let's  take  an  inverted  vee 
as  in  Fig  1 .  The  apex  is  at  60 
feet,  and  this  is  a  good 
height  for  DX.  Actually, 
since  a  half-wave  height 
would  be  68'  A'\  that  would 
be  best  for  a  low  angle,  but 
since  your  electrical  ground 
may  be  anywhere  from  3  to 
10  feet  below  the  surface, 
60'  is  good  economical 
compromise. 

Now  let's  place  a  reflec- 
tor which  is  5%  longer  than 
the  driven  element  V4- 
wavelength  below  it.  This  is 
about  34'.  Fig,  2  shows  the 
difference  between  the 
radiation  angle  at  60'  both 


with  and  without  the  reflec- 
tor. 

The  length  of  the  coax 
line  should  be  H^wave- 
length  multiplied  by  the 
velocity  factor  of  the  co- 
axial line  This  is  .66  for 
polyethylene  line  Thus,  the 
length  of  a  half-wave  line  at 
72  MHz  is  492/7.2  x  .66, 
which  is  45'  1".  If  this  is  not 
long  enough  to  reach  the 
transceiver,  use  twice  that, 
or  90'.  Forget  about  the 
inches  since  you  probably 
won't  be  operating  exactly 
at  12  MHz  most  of  the 
time. 

Now,  at  the  station  end, 
install  a  SPST  switch,  per- 
haps a  toggle,  with  which  to 
short  the  line. 

Remember  that  we  are 
talking  about  a  separate 
line  to  the  reflector  and  not 
the  feed  line  from  the  trans- 
mitter to  the  driven  ele- 
ment. (See  line  A  in  Fig.1; 
the  feed  line  to  the  trans- 
mitter is  at  BJ 

When  you  throw  the 
switch  closed,  the  reflector 
is  in  operation.  When  you 
open  the  switch,  the  reflec- 
tor splits  into  two  20-meter 
lengths  and  has  no  effect  on 
the  antenna  at  40  meters. 
Thus,  you  have  a  high-low 
antenna-  Open  switch  — 
low  angle;  closed  switch  — 
high  angle. 

Be  sure  to  run  the  coax 
down  the  tower  at  right 
angles  to  the  reflector  and 
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New  Automatic  Antenna  Tuner 

AutoTrack  Model  AT  2500 


,_    ^ti,+    ir*P 


»nj#    M*"» 


|..^  »i>* 


ii^yfiLlJi 


Options  Available  at  Extra  Cost 


Shown  with  Rack  Mount 


Shown  wfth  Front  Panel  Handles 


Check  these  state-of-the-art  specifications 


■  Power  Capability:  2500  W  PER 

m  Frequency  Range:  Continuous  3  0  to  30  MHz  (Including. 
WARC  Bands). 

m  Impedance  MaicNng:  10  ohms  lo  300  ohms  to  SO  ohms 
resistive 

■  Direct  Reading  SWR  Meter-  1:1  to  infinity, 

■  Direct  Readmg  Power  Meter  Two  meter  scales  from  0  W  lo 
250  W  and  0  W  to  2500  W:  Iron!  panel  switch  selects  FWD 
or  Reflected  Power  (ffiuminated panel  mefersj. 

■  Power  meter  displays  RMS  with  conlinuous  carrier  and 
automatically  displays  PEAK  when  driven  with  SSB  signal 

■  Average  "Automatic"  tune-up  time,  15  seconds  or  less. 

spec  I  He  ell  an^  sub^ecE  lo  chant's  wilhouf  notice 


Tune-up  time  not  affected  by  power  level,  can  t>e  as  low  as 
1W  (5-10  W  preferred). 

A  umqye  ^'Unear  Disable'*  circuft  automatically  switches 
companion  Itnear  ampNfier  io  standby  within  milliseconds 
whenever  SWR  exceeds  the  threshold  preset  on  fronl  panel, 
thus  proiectmg  the  Nnear  from  excessive  SWR. 

Toroidal  brkJge  coupler  provided  in  separate  enclosure,  per* 
mitting  it  to  be  instalted  dlrecHy  at  the  output  of  the  transmitter 
for  meaningful  SWR  measurements. 

Power  requirements  are  115/230  VAC  50-60  Hz,  10  W  oper- 
ating/5 W  standby;  or  13  5  VDC,  1  A  operating/ .5  A  standby. 

Antenna  tuner  packaged  in  cabinet  17*^  x  S^^^^H  x  14"D 

(Ffon!  panel  handles  or  rack  mount  optional). 
Wrfte  tor  literature, 

J.  W.  Miller  Division 

BELL  I^DUSTRIES   ""^ 

t9070  REYES  AVE.  «  P  O.  BOX  5825 
COMPTON.  CALIFORNIA  90224 

Phone:  (213)  537'5200 


t^  Rcad^  Strvie^ — s&e  psge  f30 
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f/g.  2.  (aj  The  radiation  pattern  with  the  reflector  !4-wave- 
length  be  tow  the  dipole.  (b)  The  pattern  of  a  dipole 
V2-wavetength  above  the  ground  without  reflector. 


antenna  to  keep  them  out 
of  the  field  as  much  as  pos- 
sible. Running  them  down 
inside  the  tower  is  the  best 
way. 

At  this  spacing  there  will 
be  little  or  no  change  in  the 
swr  since  the  elements  are  a 
quarter-wave  apart,  and  at 
that  distance  reflectors 
have  little  effect  on  the  im- 
pedance of  an  antenna. 

By  the  way,  you  can  use 
RG-58  or  RC-59  for  the 
switching  line  to  the  reflec- 
tor as  there  will  be  little 
power  in  the  line.  When  the 
line  is  shorted  it  will  take  no 
power,  and  when  the  line  is 
open  it  is  detuned  and  still 
will  take  no  power  worth 
mentioning.  As  a  matter  of 
fact,  you  can  use  even  twin- 
lead  as  long  as  you  allow 
for  the  correct  velocity  fac- 
tor of  .82  and  have  a  half- 
wave  multiple. 

This  same  principle  will 
work  for  a  flat-top  dipole, 
of  course,  and  will  work 
fine  on  75  meters  if  you 
have  the  space  and  that  is 
your  band. 

If  you  are  short  of  space 
and  have  two  supports,  you 
might  try  the  method 
shown  in  Fig.  3.  \  have  two 
towers  48  feet  apart,  and 


this  is  not  room  enough  for 
40-meter  dipoles.  I  want  to 
put  up  a  low  pair  of 
40-meter  dipoles  using  a  set 
of  four  traps  which  Bill 
Pace  of  Pace-Traps  de- 
signed for  me.  Then  I  will 
put  an  80-meter  vee  on  the 
tower  where  the  40-meter 
vee  is  now. 

Pace-Traps  will  build  a 
set  of  coils  for  you  for  what- 
ever space  you  have  avail- 
able. Write  them  at  Box 
234,  Middlebury  CN  06762, 
They  do  beautiful  work,  but 
if  you  want  to  wind  your 
own  the  information  is  in 
Fig.  4,  for  40  meters.  Be  sure 
to  weatherproof  them  so 
that  snow  or  rain  will  not 
change  the  inductance. 
(Pace-Traps  are  completely 
enclosed  and  do  not  need 
the  external  insulator 
shown  in  Fig.  4.)  They  have 
now  added  this  coil  series 
to  their  line  of  traps,  for 
shortened  dipoles.  My  two 
sets  are  for  40  meters,  43 
feet,  and  80  meters,  63  feet. 

I  expect  to  have  good  sig- 
nals out  to  about  1000 
miles  with  the  40^meter  di- 
pole at  35  feet,  and  a  strong 
signal  out  to  about  500 
miles  with  the  reflector 
working.  This  will  keep  out 
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fig,  3.  All  loading  coils  are  identical. 
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Fig.  4.  Loading  coil  construction  details.  Inductance  re- 
quired is  12  uH,  Close- wind  52  turns  of  #76  enameled  wire 
on  a  V4 ''-diameter  plastic  form.  Windings  should  be  2W 
long.  Hang  coil  across  insulator  at  distance  A  from  center  of 
antenna  as  shown. 
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Fig.  5,   The  radiation  pattern  with  the  reflector  l/d-wave- 
length  below  the  dipole. 


distant  interference  when  I 
am  working  in  nearby 
stateSf  as  1  do  in  the  day- 
time. 

The  reflector  will  be  17' 
below  the  driven  dipole  — 
1/8  wave.  Even  at  higher  di- 
pole heights  the  reflector 
can  be  17'  below  it  for  even 
higher  angle  radiation.  Fig. 
5  shows  the  expected  radia- 
tion pattern. 

Some  amateurs  find  that 
two  to  five  reflectors  about 
one  or  two  feet  above  the 
ground  betow  the  antenna 
make  a  good  substitute  for 


a  poor  ground  condition. 
This  would  be  especially 
good  if  you  are  a  local  rag 
chewer  on  75  meters.  You 
will  not  need  high  power, 
and  will  get  less  QRM  for 
emergency  work- 
High  antennas  aren't  the 
answer  to  all  problems. 
One  large  manufacturer  of 
commercial  e  q  u  i  p  m  e  n  t 
says  that  this  is  a  common 
mistake  of  his  custom- 
ers—the use  of  high  anten- 
nas for  short  distance  work, 
such  as  c!ose-!n  ship-to- 
shore  operation.  ■ 
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I?^JW?^  Communications  Essentials 


INDUSTRY  CO.,  LTD 


SWR  &  POWER  METERS 


Simultaneous  SWR/Forward 
&  Reflected  Power  Readings 


Tolerance:  ±10%  fullscate 
Input/output  Impedance:  50  Ohms 
Connectors:  SO-^S 


Frequency  Range:  1.8— 150  MHz 

SWR  Detection  Sensitivity:  5  Watts  mfn. 

Power  3  Ranges  (Forward,  20/200/2000  Watts) 

(Reflected,  4/40/400  Watts) 
Dimensions;  165  x  75  x  97  mm: 
63x3x4  in. 


Frequency  Range:  1,8—150  MHz 

SWR  Detection  Sensitivity:  5  Watts  min. 

Power.  3  Ranges  (Forward.  20/200/2000  Watts) 

(Reflected,  4/40/400  W&tts) 
Dimensions:  180  x  120  x  130  mm; 
7  X  4.75  X  5  in. 


Frequency  Range:  140—450  MHz 
SWR  Detection  Sensitivity:  5  Wafts  min. 
Power  2  Ranges  (Forvuard,  20/200  Watts) 

(Reflected,  4/40  Watts) 
Dimensions:  180  x  85  x  120  mm; 
7,12x^37x475  in. 


RF  Speech  Processor 
Model  RF<440 


Coaxial 
Switch' 


Power  Rating:  Z5  kW  PEP,  1  kW  CW 

Impedance:  50  Ohms 

Insertion  Loss:  Less  than  2  dS 

VSWR:  1:12 

Maximum  Frequency:  500  MHz 


Isolaiion:  Setter  than  50  dB  at  300  MHz: 
better  than  45  dB  at  450  MHr, 
adjacent  terminal 

Unus^  termrnals  grounded 

Connectors:  SO-^9 


r  i" 


# 


4  Position/Model  CS-401 


2  Position/Model  CS-201 


L" 


Talk  Powen  Better  than  6  dB 

Clipping  Thr^hoid:  Less  than  2  mV  at  1  kHz 

Panel  Meter  indicates  clipping  tevet 

Bandwidth:  2200  Hz  at  6  dB  down 

Frequency  Response:  300-3000  Hz  a!  12  dB  down 

Distortion  Less  than  3%  at  1  kHz,  20  dB  clipping 

Output  Level:  More  than  50  mV  at  1  kHz 


J.  W.  Miller  Division 

BELL  INDUSTRIES 


'306 


19070  REYES  AVE  ■  RO.  BOX5K5 
COMFTON.  CALIFORNIA  90224 

Phone:(213)537-5200 
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Sailing  the  Triband  Sloper 

put  some  half-waves 
among  your  halyards;  matey! 


Photo  A.  The  author's  sailboal  a  27'  Catalina,  dockside  at 
Frankfort,  Michigan.  The  sloper  dipole  is  the  wire  visibte  on 
the  extreme  left  side  of  the  picture.  The  two  toggle  switches 
on  the  lower  end  of  the  antenna  and  the  coax  feedline  are 
cleariy  seen.  Other  wires  constitute  the  rigging  of  the  boat 
and  support  the  aluminum  mast 


Dennii  Lanon  W8KXW 
4551  tabtwood  Dr. 
Okemos  Ml  4S3b4 


Every  antenna  is  de- 
signed within  a  particu* 
lar  set  of  parameters.  I  was 
limited  by  some  specific 
and  inflexible  guidelines. 

I  needed  an  antenna  that 
was  absolutely  portable.  It 
had  to  work  on  the  three 
nrtDst  popular  DX  bands 
Finally,  its  length  could  not 
exceed  36  feet. 

The  antenna  was  to  be 
primarily  used  aboard  my 
27-foot  sailboat.  It  would 
spend  the  winter  as  a  back- 
up antenna  at  my  home 
QTH  but  had  to  be  small 
enough  to  accompany  me, 
my  wife,  and  a  TS-120S 
transceiver  on  a  winter  sail- 
ing vacation  in  the  Carib- 
bean, 

Since  36  feet  seemed 
very  short,  I  did  not  consid- 
er a  longwire  antenna,  But  a 
half-wave    dipole    for    20 


meters  would  be  approxi- 
mately  32  feel  long.  When 
coiled,  such  an  antenna  can 
be  easily  stored  even  with 
its  coax  lead  attached. 

There  is  only  one  conve- 
nient attachment  point  with 
any  height  on  a  sailboat  — 
the  mast.  That  made  the 
sloping  dipole  particularly 
attractive  since  only  one 
end  had  to  be  raised.  The 
sloping  dipole  also  prom- 
ised a  small  gain  in  signal 
strength  compared  to  a 
loaded  vertical  or  short 
longwire,  the  criteria  fa- 
vored experimenting  with  a 
portable  sloper.  I  wanted  to 
be  able  to  use  the  antenna 
on  1 5  and  10  meters  as  well 
as  20.  Traps  were  out  of  the 
question  because  of  their 
bulk.  I  also  wanted  to  keep 
the  cost  of  the  antenna 
down. 
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Fig.  t  Sloping  dipole  for  10,15,  and  20  meters.  Using  hngth 
=  468/f{MHzl  total  lengths  were  16'  for  29  MHz,  21 '11  "for 
213  MHz,  and  3J  9'/i"  for  14.25  MHz.  A,  B,  C  D  are  SPST 
toggle  switches.  X  is  a  center  insufator  or  bafun  and  Y  are 
end  insulators. 
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Fig.  2.  Swr  curves  for  triband  sloper. 


Multiband  wire  antenna 
designs  1  had  seen  de* 
scribed  in  various  books 
suggested  using  insulators 
in  the  dipole  at  the  required 
locations  and  adding  clip 
leads  to  short  across  the  in- 
sulators In  those  designs,  it 
is  necessary  to  clip  or  un- 
ci ip  shorting  leads  to  reso- 
nate the  antenna  on  partic- 
ular frequencies, 

t  didn't  like  the  idea  of 
using  seven  insulators;  f 
liked  clip  leads  even  less. 
Since  the  antenna  was  to  be 
used  in  a  marine  environ- 
ment, I  could  predict  that 
rigging  or  a  sail  rubbing 
against  any  clip  leads 
would  either  cause  the  clips 
to  work  loose,  chafe  the 
sails,  or  both. 

I  was  still  looking  for 
solutions  when  I  wandered 
through  a  local  Radio 
Shack  store.  I  browsed 
through  the  varieties  of  tog- 
gle and  knife  switches-  A 
knife  switch  could  work 
both  as  an  insulator  to  hold 
the  antenna  parts  together 
and  as  a  mechanism  to  elec- 
tricallv  lengthen  or  shorten 
the  antenna 


But  an  even  smaller, 
lighter  switching  arrange- 
ment is  available  if  the 
antenna  is  built  using  four 
toggle  switches.  The  Radio 
Shack  SPST  toggle  switch 
(#275-701)  features  a  plastic 
body  and  wide  brass  con- 
tacts. I  bought  four,  afong 
with  a  package  of  insulators 
(#270-1518),  and  started 
building  the  sloper  that 
night. 


*i 


Fig.  1  shows  the  dimen* 
sions  I  used  to  build  an 
antenna  which  resonates  in 


the  low  end  of  the  DX 
phone  bands.  The  formula 
466/f[MHz)  was  used  to  de- 
term  me  the  lengths  of  three 
di  poles. 

Starting  with  an  old  ce- 
ramic insulator  from  the 
junk  box  and  some  #14 
stranded  wire,  I  cut  a 
10-meter  dipole  to  length,  8 
feet  on  each  side  of  the 
insulator.  Those  who  advo- 
cate using  baluns  may  find 
it  more  convenient  to  use 
one  in  place  of  the  center 
insulator.  Toggle  switches 
were  soldered  to  the  ends 
of  the  antenna.  I  calculated 
the  length  of  a  15-meter 
dipole,  divided  by  two,  and 
added  the  second  length  of 
wire  (another  2'  1 1  5")  to  the 
first  set  of  toggles.  A  second 
set  of  toggle  switches  was 
then  soldered  to  the  ends  of 
the  dipole  and  the  final 
length  of  wire  added  to 
resonate  the  antenna  on  20 
meters  (5'  SVa").  Dimen- 
sions given  are  finished  di- 
mensions and  do  not  in- 
elude  the  additional  inches 
of  wire  wrapped  onto  tog- 
gles or  insulators. 

Attach  the  feedline  to 
the  center  insulator.  I  used 
RG'58/U  and  I  learned, 
through  experience,  that 
there  must  be  strain  relief 
for  the  coax.  Since  I  reat- 
tached my  feedline  by  pass- 
ing it  around  the  insulator 
and  taping  it  to  itself  before 
soldering,  I  have  had  no  fur- 
ther trouble.  The  antenna 
will  not  load  if  either  side  of 
the  coax  breaks!  In  the  past, 
f  have  used  72-Ohm  twin- 
lead  for  feedline  and  I  am 
sure  that  that  would  work 
well  on  this  antenna.  It 
would  be  even  lighter  than 
the  coax,  of  course. 


The  Radio  Shack  toggles 
have  brass  contacts  which  1 
bent  at  90  degrees  to  the 
switch  body.  There  is  prob- 
ably not  enough  tension  to 
distort  them  in  an  antenna 
this  short,  but  it  seemed 
more  aesthetic  to  keep  the 
contacts  in  line  with  the  an- 
tenna. 

Using  a  VOM,  I  deter- 
mined whether  the  toggles 


were  opened  or  closed.  The 
Radio  Shack  switch  is  large 
enough  to  allow  space  for  a 
label  on  the  side  of  the  tog- 
gle body,  in  the  open  posi- 
tion, toggles  B  and  C(Fig.  1) 
act  as  insulators  and  the 
antenna  becomes  a  simple 
10-meter  dipole.  After  iden- 
tifying the  open  position,  I 
used  a  soldering  pencil  to 
write  "10"  on  the  side  of  the 
plastic  switch  housing  op- 


Photo.  B,  Looking  directly  overhead  from  the  cockpit  of  the 
sailboat,  the  top  half  of  the  antenna  from  the  center  insula- 
tor to  the  masf  is  visible.  Two  toggle  switches  can  be  seen. 
Other  wires  are  rigging. 
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posite  that  position  of  the 
toggle ,  In  the  closed  po- 
sition, the  toggle  indicates 
1 5    meters.    There    I    wrote 

Use  the  same  procedure 
to  identify  the  open  and 
closed  positions  of  toggles 
A  and  D.  Open  is  labeled 
''15''  and  closed  is  labeled 
"20'^ 

When  operating  from  my 
boat,  the  antenna  slopes  be- 
tween the  masthead  and 
the  stern  rail.  The  angle  is 
steeper  than  45  degrees  and 
sometimes  I  describe  the 
antenna  as  a  vertical  di- 
pole.  The  slope  is  probably 
about  30  degrees  from  the 
mast. 

During  fair  weather  it  is 
possible  to  leave  the  anten- 
na erected  while  sailing. 
However,  when  1  sail  1 
usually  untie  the  lower  end 
and  secure  the  antenna 
parallel  to  the  shroud  which 
supports  the  mast.  Most  of 
my  operating  occurs  when 
at  anchor  or  at  dockside. 


YES, 

Tm  coming  to  Seaside  for  the  ARRL  Northwest  Division  Convention 
Please  send  me  more  information 


name 


address 
City 


State 


Zip 


Mail  to 

ARRL  N  W. 

Division  Convention 

P  O  Box  920. 

Seaside  OR  97138 


Since  I  carry  the  Hustler 
system,  I  am  still  able  to  put 
out  a  signal  underway  if  I 
want  to. 

The  antenna  is  quite 
broadbanded,  and  in  oper- 
ating from  the  home  QTH  it 
loads  without  an  antenna 
tuner.  On  the  sailboat,  the 
proximity  of  rigging  and  the 
aluminum  mast  affects  the 
swr  and  an  inexpensive 
tuner  helps  bring  the  anten- 
na back  to  resonance.  The 
rigging  seems  to  have  no 
noticeable  adverse  effect 
on  the  radiation  pattern. 

Fig.  2  is  a  graph  of  my  swr 
calculations,  computed 
while  the  antenna  was  at- 
tached to  the  45"foot  level 
of  my  tower  in  Okemos, 
Michigan. 

Bandswitching  is  not  in- 
stantaneous, as  on  a  trap  tri- 
band  beam  or  trap  vertical. 
But  on  my  sailboat,  1  am  on- 
ly a  few  steps  away  from 
the  halyard  at  the  mast  and 
1  can  lower,  reset  the 
switches,  raise  the  antenna, 


and  be  back  at  my 
operating  position  on 
another  band  in  less  than 
two  minutes.  It  is  not  as 
convenient  to  walk  into  the 
backyard  to  change  bands 
when  the  antenna  is  in  use 
at  home  but  halyards  on  the 
tower  make  it  as  easy,  if  not 
as  quick. 

Okay,  you  say,  simple  to 
make  —  but  does  it  work?  It 
works  beautifully.  Obvious- 
ly, it  is  not  a  beam,  but 
transmitted  signals  seem  to 
be  stronger  in  the  direction 
of  the  slope  — as  they 
should  be.  In  other  direc- 
tions such  as  90  degrees  to 
the  slope,  it  acts  like  a  sim- 
ple dipole,  as  near  as  I  can 
determine. 

I  had  dozens  of  satisfying 
rag-chews  with  stateside 
stations  on  the  three  DX 
bands  during  the  summer  of 
1980.  I  easily  worked  into 
Europe  and  the  Caribbean 
from  Lake  Michigan  while 
running  only  80-100  Watts 
output    with    the    TS-120S. 


Signal  reports  confirmed 
the  sloper  worked  better 
than  the  Hustler  vertical 
mobile  whips. 

The  sloper  does  not  need 
the  ground  or  counterpoise 
that  is  required  of  a  verti- 
cal. My  vertical,  although 
grounded  to  the  keel  of  the 
sailboat  and  with  a  pair  of 
radials  attached,  would 
probably  perform  much 
better  in  salt  water  than  it 
does  on  my  sailboat  in  the 
Great  Lakes,  1  have  talked 
with  sailor/hams  operating 
in  the  ocean  who  report 
that  the  Hustler  whips 
make  fine  seagoing  an- 
tennas. 

The  sloper  dipole  went 
with  me  on  a  sailing  vaca- 
tion/casual DXpedition  to 
Tortola  in  the  British  Virgin 
Islands  in  early  December, 
1980.  If  you  talked  to  me  as 
W8KXW/VP2V,  you  heard 
the  TS-120S  operating  into 
the  sloper  dipole  from 
aboard  the  37-foot  sailboat 
we  chartered. ■ 
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TRANSMITTER 


AF  &  PIT 


SCR1000  MAIN  FRAME 


BOTH 

UNITS 

WOULD  BE 

MOUNTED 

IN  1  CABINET 


2M,  220 

450  MHZ 


No  Duplexers  Required 


•  JOIN  THE  FUN  ON  10M  FMI  This  new  phase  of  Amateur  Radio  Is  growing  every  day  and  i$  one  of  the  most  exciting  new 
modes  of  operation  in  years! 

m  10M  FM  COMBINES  ALL  OF  THE  BENEFITS  OF  VHF  FM  OPERATION  WITH  HF  "LOW  BAND**  OPERATION;  i.e.,  the  quiet, 
noise-free  QSOsof  2M  FM  except  better  ground  wave  range,  with  less  mobile  fading  and  flutter  due  to  hills  and  trees,  etc. 
Pius — occasional  "Skip'*  contacts  alt  over  the  country  and  around  the  world. .  .with  all  of  the  clarity,  "solidness"  and 
ease  of  cross  town  channelized  2M  FM  contacts^ 

•  ON  tOM  FMt  you  can  use  low  cost,  cutdown  CB  antennas  and  accessories.  And,  low  cost  IQM  FM  Transceivers  are  now 
available  from  other  manufacturers,  which  wfll  help  to  increase  aclivily. 

•  ON  10M  FM,  you  can  avoid  the  crowded  conditions  on  other  bands? 


THE  SPEC  COMM   10M   FM   REMOTE  BASE 

SYSTEM  is  composed  of  2*SCR1000  Main- 
frames*  The  10M  unit  includes  a  very  sensitive 
and  selective  receiver,  plus  a  30W  transmitter. 
The  companion  unit  includes  the  VHP  or  UHF 

link  receiver,  SOW  transmitter,  and  Touch  Tone 
Control.  Both  transmitters  can  handle  100% 
duty  cycle. 
Each  of  the  2  units  is  basically  the  same  as  our 

tried  and  proven  SGR1000  Repeater  which  in- 


cludes all  of  the  necessary  Audio  and  Control 

circuitry,  plus  AC  Power  Supply  with  instant 
Battery  Switchover,  CW  IDer,  full  front  panel 
controls  and  metering,  etc.,  We  can  also  sup- 
ply 10M  commercial  grade  vertical  antennas, 
^'Hardline"  cable,  cabinets,  etc. 
Call  or  write  for  further  details  on  this  new 
system  which  Is  now  under  development  at 
Spectrum.  Estimated  price  is  about  the  same 
as  2— SCR1000  VHF  Repeaters.  ^ee 
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Touch-Tune 

tactile  frequency  determination  for 
visually-handicapped  hams 


A  local  ham  with  a  visual 
handicap  and  limited 
wrist  action  needed  a 
means  to  determine  the  fre- 
quency to  which  his  Drake 
TR4-CW  was  tuned.  The 
limitattons  of  his  (icense 
naturally  determine  the 
band  limits  within  which  he 
must  operate.  And  he  must 
do  this  with  a  very  high  de- 
gree of  precision  — to  be 
able  to  go  back  to  some 
designated  frequency  as 
well  as  to  stay  within  the 
limits. 

This  article  covers  the  ap- 
proach taken  for  this  ama- 
teur  to  modify  his  TR4-CW 
(it  can  be  returned  to  nor- 
mal with  little  or  no  prob- 
lem) so  that  he  could  oper- 
ate with  relative  ease  and 
be  sure  of  his  frequency 
within  ±1  kHz  at  all  times. 

The  first  method  tried 
was  to  use  label  tape 
(DymoTM  or  equivalent) 
with  braille  markings  at- 
tached to  the  face  of  the 
transceiver  front  panel,  us- 
ing the  dimple  on  the  tun- 
ing'knob  skirt  as  a  reference 
point  This  method  lacked 
precision  of  adjustment 
and  was  difficult  to  use  be- 
cause of  the  limited  wrist 
action  of  the  ham.  The 
markings  can  be  seen  under 
the  new  plastic  disk  in 
Photo  A. 


After  studying  the  design 
of  the  tuning  assembly  on 
the  transceiver  in  detail,  it 
was  apparent  that  the  easi- 
est and  most  practical  form 
of  frequency  display  would 
be  a  disk  behind  the  tuning 
knob,  in  place  of  the  gradu- 
ated skirt.  If  the  braille 
markings  were  on  the  pe- 
ripheral edge  of  the  skirt 
and  the  skirt  were  transpar- 
ent, then  either  a  sightless 
or  a  sighted  amateur  could 


operate  the  equipment.  In 
addition,  the  limited  wrist 
action  would  not  be  a  prob- 
lem. 

A  scrap  of  V*  "thick  plas- 
tic, such  as  PlextglasTM^  was 
obtained  from  a  local  sup- 
ply house  at  a  very  low 
cost.  A  local  machinist 
turned  a  3  Vi "  disc  from  this 
piece  and  drilled  a  !4 ''  hole 
in  the  center  to  fit  the  tun- 
ing shaft.  See  Photo  C.  A 


concentric  hole  had  to  be 
drilled  partway  through  the 
disc  at  the  center  to  allow 
for  the  larger  diameter  of 
the  concentric  shaft  on  the 
tuning  shaft.  This  concen- 
tric shaft  turns  the  plastic 
discs  on  the  interior  fre- 
quency display. 

Drake  has  used  a  short 
piece  of  rubber  tubing  to 
transmit  the  turning  motion 
of  the  knob  to  the  interior 
frequency   display  discs. 


Photo  A.  Overall  view  of  the  TR4-CW  with  modification  in  place. 
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69 
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59 
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1  49 
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69 
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79 
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89 
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89 
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1.39 
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89 
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.89 
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89 

74192 

79 

74193 

,79 

74198 
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74S00  SERIES 


74S00  .50 

74S02  SO 

74S04  .50 

74S08  50 

74S37  55 

74S74  .80 
74S113,79 


74S124 
74S174 
748186 
74S195 
74S240 
74S260 
74S287 


3.95  74S288  4  75 

1  49  74S387  5.75 

4  75  74S471  18  75 

1  95  74S472  18  75 

2  95  74S474  19  95 
1  80  74S570  7-BO 
4,75  74S571  7  60 
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ViSA' 


IC  SOCKETS 


&pJnST 
14  pin  ST 
iBpJnST 
16  pin  ST 
20  pm  ST 
22  pin  ST 
24pJn5T 
28  pin  ST 
40pjn  ST 


10/1.29 
10n.29 
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10n,29 
10/1  29 

ion, 29 

10/1.29 
10/1.29 
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.59 

WW 

m 

WW 

m 

WW 

m 

WW 

1.09 

WW 

1.39 

WW 

1.49 

WW 
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WW 

1.99 
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CMOS 


4001 
4002 
4007 
4009 
4010 
4011 
4012 
4013 
4016 
4017 
4020 
4023 


4024 
4025 
4027 
4040 
4042 
4048 
4047 
4049 
4050 
4060 

4oe6 

4069 


4070  .40 

4071  .49 

4072  -49 

4081  39 

4093  .99 

4098  2.49 

4503    m 

4508  3.96 
74C04  .3B 
74C141.49 


VOLTAGE  REG'S  |transistors 


7B05T 

.89 

7905T 

99 

78121 

.89 

7912T 

.99 

78151 

.99 

7915T 

1.19 

7624  T 

99 

7924T 

1  19 

7805K 

1.39 

7905  K 

1.49 

7812K 

1.39 

7912K 

1.49 

78L05 

.69 

79L05 

.79 

78112 

69 

79Lt2 

.79 

78LI5 

.89 

79L15 

.79 

LINEAR 


LM301V 
LM308V 
LinAJvK    1 
LM311V 
LM317(     2 
LM318V     1 
LM323k    4 
LM324 
LM339 
LM377      2 
LM380      1 
LM555V      . 

J  =  TO-220 


LM556  J 

LMS85  S 

LM566V  1.4 

LM567V  12 

LM723  4 

LM733  S 

LM741V  .2 

LM747  7 

LM746V  fi 

LMiaiO  19 

LM14M  1.5 
UMI14Sav    .6 


LM14e8  1.39 
LM148S  139 
LMteOO  199 
LMieS9  2.*9 
LM39C0  .59 
7S451V  39 
MCia30¥t.89 
MCiaSO^f  1  29 
MCl35a    179 


K  =  TO-J 


2  N  2222 
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Photo    B.    Ctose-up   of  plastic  disk   and  rubber  spacer 
mounted  on  the  tuning  shaft 


Since  our  design  for  this 
modification  precluded 
changes  which  would  pre- 
vent returning  the  set  to 
normal  for  possible  later  re- 
sale, a  piece  of  ruby-red 
eraser  was  used  to  nnake  a 
new  pad  that  was  not  as 
thick  as  the  original  piece 
of  tubing  (see  Photo  C). 

When  the  new  parts,  rub- 
ber pad,  and  plastic  disc 
were  assembled  on  the  tun- 
ing shaft,  it  was  discovered 
that  the  tuning-knob  set 
screw  would  not  engage  the 
tuning  shaft.  This  minor 
problem  was  overcome  by 
machining  a  3/16"  xi/8'' 
circular  flat-bottom  groove. 
This  groove  allowed  the 
knob  to  i>e  inset  into  the 
new  plastic  disk  far  enough 
for  the  set  screw  to  engage 
the  shaft  and  its  rough  bot- 
torn  to  increase  the  friction 
between  the  knob  and  the 
new  plastic  disc.  This  ma- 
chining must  be  done  very 
slowly,  or  the  plastic  will 
chip    along    the    edges    or 


melt  under  the  cutter.  The 
original  aluminum  knob 
skirt  was  saved,  along  with 
the  rubber  coupling,  so  that 
the  transceiver  coultj  be  re- 
turned to  normal  configura- 
tion at  a  later  date,  if  neces- 
sary. 

Now  that  the  mechanism 
was  working,  some  method 
had  to  be  derived  so  that 
frequency  could  easily  be 
determined.  Since  the  tun- 
ing system  was  designed  so 
that  one  complete  turn  of 
the  knob  was  25  kHz,  the 
perimeter  of  the  new  disk 
was  divided  at  25  equidis- 
tant points  {perimeter  divid- 
ed by  25),  representing  1 
kHz  per  division.  The 
braille  system  was  used  to 
mark  the  divisions.  The  dots 
were  put  on  label  tape,  us- 
ing a  braiile  typewriter  that 
the  sightless  ham  owned. 
These  small  pieces  of  tape 
were  then  attached  to  the 
periphery  of  the  disk  at  the 
appropriate  places. 

The   1-kHz    points   were 


Photo  C  Detail  of  plastic  disk  and  rubber  spacer 


simply  marked  with  a  dot 
while  the  5^  10-,  15-,  20-, 
and  25-kHz  divisions  were 
marked  with  the  appropri- 
ate braille  symbol  and  the 
left-most  column  of  dots 
aligned  as  the  marker.  The 
starting  and  ending  points 
were  the  same  and  were  in- 
dicated with  the  25-kHz 
braille  tape.  In  order  to  es- 
tablish a  reference  mark  on 
the  trarrsceiver  face,  a  sim- 
ple column  of  dots  was  put 
on  a  piece  of  label  tape  and 
attached  above  the  window/ 
of  the  face  plate  (see  Photo 
A). 

Since  Drake  does  not 
specify  the  amount  of  over- 
travel  of  the  PTO,  each 
transceiver  dial  will  stop  at 
a  different  frequency.  By 
determining  the  frequency 
of  the  stop  (by  a  sighted 
ham)  and  counting  the 
number  of  turns  necessary 
to  get  to  the  edge  of  the 
subband,  the  amateur  was 
able  to  establish  one  edge 
of  the  subband  limit.  The 
set  screw  hole  in  the  knob 
can  be  set  so  that  it  is  verti- 
cal when  the  edge  of  the 
subband  is  reached,  there- 
by giving  the  amateur  an 
additional  point  of  refer- 
ence for  counting  the  num- 
ber of  turns  from  the  PTO 
stop.  The  primary  reference 
line  is  the  left-hand  edge  of 
dots  on  the  braille  25-kHz 
mark.  With  the  subband  lo- 
cated, the  amateur  now  can 
stay  within  the  band  or  op- 
erate on  a  predetermined 
frequency  by  aligning  the 
dots  used  as  reference  on 


the  front  panel  with  the 
braille  markings  on  the  pe- 
riphery of  the  disk.  Using 
this  method,  the  amateur 
can  dial  the  desired  fre- 
quency with  an  error  of  less 
than  1  kHz. 

The  system  has  now  been 
in  use  for  several  months 
and  is  working  very  satisf  ac- 
torily.  The  braille  dots  on 
the  tape  attached  to  the 
disk  edge  seem  to  stay 
much  better  than  expected, 
in  applying  these  markers, 
it  is  extremely  important 
that  the  edge  of  the  disk  be 
absolutely  clean  and  that 
the  adhesive  on  the  tapes 
not  be  touched  with  your 
fingers  during  application. 
Small  pin  heads  could  be 
used  in  the  future,  but  they 
must  be  very  small  so  that 
the  ham  can  feel  the  entire 
braille  digit  without  having 
to  hunt  around  for  it. 

This  scheme  could  be 
used  on  any  equipment  that 
uses  an  external  tuning 
knob  with  enough  shaft  so 
that  the  knob  can  be  rein- 
stalled after  the  disk  is  in- 
stalled behind  it.  Also,  the 
frequency-tuning  knob  fre- 
quency-per-revolution  must 
be  something  that  is  easily 
determined, 

I  would  like  to  thank  Jim 
Devilbiss  WA3FUI  for  ma- 
chining the  plastic.  Bob 
Hurwitz  K3DLC  for  the  pho- 
tographs, Joe  Fincutter 
W3IK  for  his  help  in  prepar- 
ing this  article,  and  Harry 
Moss  berg  WB3LFD  for  the 
opportunity  to  devise  the 
system.  ■ 
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coil  taps  should  cover  pro- 
gressively more  turns,  such 
as  3,  7,  15,  etc.,  to  utilize 
the  full  12-position  capaci- 
ty of  the  coil-tap  switch. 
Gomg  up  towards  the  kW 
level,  one  could  use  a 
350-pF  capacitor  spaced 
for  several  thousand  volts 
(E.  F.  Johnson  154-10)  and 
3''-diameter  coil  stock  hav- 
ing 4-6  turns/inch  to  make 
up  the  inductance. 

A  problem  at  this  power 
level,  however,  becomes 
that  of  finding  a  suitable 
coil-tap  switch  since,  espe- 
cially if  low  impedances  are 
being  matched,  consid- 
erable amperage  will  flow 
through  the  switch  con- 
tacts. It  might  be  just  as 
economical  to  use  a  roller 
inductor  at  the  kW  level. 
One  suitable  type  would  be 
the  E.  F.  Johnson  #229-203, 
28-hH  inductor,  although 
various  other  surplus  units 
which  are  available  on  the 
market  also  are  usable  as 
long  as  they  have  18-28  fiH 
of  inductance* 

The  simple  Ltuner  is 
meant  for  use  with  an  exter- 
nal swr  bridge.  However, 
one  could  combine  it  with 
the  home-brew  swr  circuit 
described  for  the  next  tuner 
if  one  wanted  a  completely 
self-contained  unit.  Also,  it 
should  be  noted  that  the 
normal/reverse  switch  ar- 
rangement shown  could 
easily  be  expanded  into  an 
antenna-selector  switch  if 
desired. 

The  tuner  diagrammed  in 
Fig,  2  is  dubbed  the  "six- 
square"  tuner  because  it 
fits  into  a  S-inch-square 
aluminum  utility  box.  It  will 
match  a  far  wider  range  of 
impedances  than  the  sim- 
ple L'tuner  and,  as  shown, 
will  handle  500  to  600 
Watts  PEP  of  transmitter 
output.  It  has  been  used 
with  multiband  antennas, 
loops,  and  random-length 
longwires  with  equally 
good  results. 

The  circuitry  used  is  that 
of  a  pi-network  except  that 
an    extra    series-capacitor 


arm  has  been  added  on  the 
output  side  The  added  ca- 
pacitor allows  a  better 
matching  range  and  also 
does  not  make  the  coil-tap 
points  so  critical.  A  com- 
mercial version  of  this  cir- 
cuit uses  fixed,  switched  ca- 
pacitors In  place  of  the  vari- 
able capacitor  to  ground  on 
the  antenna  side  of  the  cir- 
cuit. One  could  experiment 
with  this  idea  if  one  wants 
to  save  a  variable  capacitor 
by  using  five  or  six  fixed  ca- 
pacitors to  cover  the  range 
approximately  from  50  to 
300  pF. 

Although  a  coil-tap 
switch  is  used,  the  coil  taps 
are  made  adjustable  by  im- 
plementing them  via  spring 
clips  rather  than  by  solder- 
ing tap  leads  to  the  coil, 
This  method  requires  a  bit 
more  work,  locating  a 
source  for  the  spring  clips 
(surplus  ones  were  used), 
but  the  advantage  is  that 
one  can  experimentally  de- 
termine the  best  coil-tap 
position  for  each  band  and 
then  leave  the  taps  set  until 
an  antenna  is  changed 
Since  the  top  cover  of  the 
tuner  can  be  removed  easi- 
ly to  access  the  coif,  the 
whole  arrangement  be- 
comes quite  practical  and 
costs  far  less  than  using  a 
roller  inductor. 

As  dimensioned,  the  tun- 
er is  mainly  useful  for  the 
10/1 5/20-meter  bands.  It  can 
be  dimensioned  easily  for 
the  lower  frequency  bands 
by  using  coil  stock  with  a 
turns/inch  dimension  which 
produces  up  to  28  pH  induc- 
tance (e,g.,  3"*diameter 
stock,  6  turns/inch,  5  inches 
long),  However,  on  the  low- 
er frequency  bands,  the 
300-pF  variable  capacitor 
to  ground  on  the  output 
side  will  usually  not  have 
enough  range  One  usually 
will  have  to  parallel  fixed 
capacitors  to  it  so  that  a  to- 
tal capacitance  of  1200- 
1500  pF  can  be  achieved. 
The  extension  of  the  tuner 
to  the  kW  level  would  not 
require  changing  the  coil 
but  the  usage  of  a  suitable 
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Fig.  2,  Circuitry  of  the  '"six-square'  tuner.  The  simple  swr 
bridge  which  is  built  around  a  piece  of  RC-58  can  also  be 
used  with  any  of  the  other  tuners  described.  L  is  2  Vi^'  diarrh 
eter,  4  turns/inch,  4"  long.  Capacitors  are  JOO-pF,  2'kV  sur- 
plus type. 


coil-tap  switch  and  wider- 
spaced  variable  capacitors 
as  suggested  for  the  circuit 
of  Fig.  1, 

The  swr  circuit  used  in 
the  tuner  is  just  about  the 
simplest  one  that  can  be 
home-brewed,  yet  it  is  very 
effective.  To  construct  it, 
one  first  strips  the  vinyl 
jacket  off  approximately 
SVi  inches  of  RC-58.  The 
braid  is  bunched  slightly 
and  slipped  off,  Two 
lengths  of  enameled  wire  of 
any  small  gauge  (e.g.,  #22) 
are  then  placed  over  the  in- 
sulated center  conductor 
and  the  braid  replaced  over 
the  assembly.  A  AVi*'  length 
of  shrink  tubing  ts  then 
placed  over  the  braid  and 
heated.  The  result  is  a  4V4"- 
long  pickup  section  with 
Vi"  left  on  each  end  for 
connections.  The  assembly 
can  be  bent  into  a  U-form, 
and  all  the  components  for 
the  swr  circuit  {except  the 
sensitivity  potentiometer 
and  forward/reverse  switch), 
can  be  mounted  on  a  multi- 
ple-lug terminal  strip. 

The  circuit  will  operate 
well  over  the  80-to-10- 
meter  range  with  trans- 
mitter output  powers  of  25 
Watts  to  800  Watts  The 
meter  used  was  a  CB  sur- 
plus one  which  happened 
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Fig.  J.  A  T-network  type  of 
tuner    popularly    called   a 

transmatch. 

to  have  an  swr  scale.  Nor- 
mally there  is  no  need  to 
use  a  meter  with  a  cali- 
brated scale  since  usually 
one  will  simply  be  adjust- 
ing the  tuner  for  minimum 
swr  in  the  "reflected  '  posi- 
tion with  the  sensitivity 
potentiometer  set  at  max- 
imum,. 

There  is  no  special  con- 
struction care  required  in 
putting  together  the  six- 
square  tuner.  To  provide 
easy  coil  access,  however, 
the  capacitors  were  mount- 
ed on  the  bottom  cover  of 
the  utility  box.  The  one  ca- 
pacitor which  has  to  be 
above  ground  was  mounted 
on  a  suitable  piece  of  Bake- 
lite  and,  of  course,  an  insu* 
lated  shaft  coupling  was 
used  It  was  centered  be- 
tween the  two  other  capaci- 
tors so  that  its  control  shaft 
could  pass  between  them 
to  the  front  panel,  There  is 
still  sufficient  room  in  the 
enclosure  to  add  an  anten- 
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na-selector  switch  or  100- 
WatKlass,  dummv-load  re- 
sistor, if  desired. 

The  final  tuner  unit  h  dia- 
grammed  in  Fig,  3.  Most 
amateurs  have  come  to  re- 
gard this  type  of  tuner  cir- 
cuitry  (which  is  a  variation 
of  a  T-network)  as  the  best 
of  the  'match  anything" 
variety.  Of  course,  it  will 
not  "match  anything"  any 
more  than  any  other  single- 
circuit    configuration    will 


do,  but  it  does  seem  to  have 
a  wide  enough  matching 
range  to  satisfy  most  needs 

ranging  from  Field  Day  ran- 
dom wires  to  the  usual 
fixed-station  antennas- 

A  particular  advantage 
of  the  circuit  is  that  it  does 
not  require  unusually  large 
values  of  capacitance  even 
on  the  low  frequency 
bands.  With  the  values 
shown  in  Fig.  3,  the  tuner 
will  cover  80-10  meters.  By 
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Fig.  4.  The  antenna-select  switch  shown  with  the  last  tuner 
was  meant  to  implement  a  remote  relay-switched  antenna* 
selector  scheme  of  the  type  shown  here.  Many  good  surplus 
24-vott  relays  are  available  which  could  be  used. 


changing  only  the  roller  in- 
ductor to  a  2&'^H  unit,  its 
range  will  be  extended  to 
160  meters.  With  the  com- 
ponents listed,  the  tuner 
will  easily  handle  300  to  500 
Watts  output.  It  can  be 
made  into  a  kW-levet  tuner 
just  by  substituting  variable 
capacitors  with  wider  plate 
spacing  [e.g.,  E.  F.  Johnson 
154-10  or  equivalent  with 
075'rnch  or  more  plate 
spacing).  The  roller-induc- 
tor  type  does  not  have  to  be 
changed. 

The  unit  is  constructed  in 

an  LMB  enclosure,  #CR^64, 
which  measures  8"x  6"  X 
4Vi"  inches.  The  variable 
capacitors  are  all  mounted 
on  a  Bakelite  panel  placed 
in  the  middle  of  the  enclo- 
sure. The  panel  is  fastened 
to  the  rear  and  bottom  of 
the  enclosure  by  means  of 
4-40  hardware  using  holes 
drilled  and  tapped  into  the 
panel  where  it  butts  against 
the  enclosure. 

Two  of  the  variable  ca- 
pacitors are  joined  by  a 
shaft  coupler  to  make  up 
the  dual- variable  capacitor 
shown  in  Fig.  3.  It  is  not  ab- 
solutely necessary,  howev- 
er, to  use  a  dual  variable  if 
one  doesn't  mind  having  an 
extra  control  to  tune  when 
two  separate  variable  ca- 
pacitors are  used.  A  stan- 
dard J.W.  Miller  turns 
counter  ts  used  with  the 
roller  inductor,  but  any- 
thing that  one  can  impro- 
vise that  wilt  give  the  ap- 
proximate location  of  the 
contact  roller  on  the  coil 
will  suffice.  It  is  hardly  nec- 
essary to  have  a  turns  indi- 
cator that  reads  out  to  3 
digits!  The  antenna-selector 
switch  and  indicator  LEDs 
on  the  front  panel  were  in- 
tended for  later  use  to  re- 
motely switch  antennas  by 
passing  a  dc  voltage  of  dif- 
ferent polarity  down  a  co- 
axial transmission  to  con- 
trol remotely-iocated  re- 
lays. The  basic  scheme  is 
shown  in  Fig,  4. 

Each  tuner  can  be  ex- 
panded as  desired  and  pro- 
visions made  to  work  into  a 


balanced  transmisston  line 
by  adding  a  balun.  The  #5 
balun  kit  from  Amidon  will 
suffice  for  power  levels  of  a 
few  hundred  Watts,  and  it 
comes  complete  with  in- 
structions on  how  to  put  to- 
gether either  a  standard  1:1 
or  1:4  balun.  For  a  kW-level 
balun,  one  can  follow  the 
same  basic  instructions  but 
use  two  or  three  Amidon  T- 
200-2  cores  stacked  and 
covered  with  some  form  of 
good  insulating  tape,  pref- 
erably a  glass-cloth  type. 

The  tuners  are  all  used  in 
a  conventional  manner. 
That  is,  tuning  them  so  the 
swr  on  a  coaxial  line  be^ 
tween  a  transceiver  and  the 
tuner  is  as  close  to  1:1  as 
possible,  A  general  rule  of 
thumb  is  to  use  settings  on 

the  tuners  on  each  band  so 
that  the  maximum  capaci- 
tance is  engaged.  Some  of 
the  tuner  circuits,  particu- 
larly that  of  Fig.  2,  will  pro- 
vide some  useful  harmonic 
attenuation.  On  the  other 
hand,  the  circuit  of  Fig.  3, 
for  some  settings,  will  act  as 
a  high-pass  filter  and  pro- 
vide no  useful  harmonic  at* 
tenuation. 

The  best  approach  prob- 
ably is  not  to  expect  dual 
benefits  from  a  tuner.  If  har- 
monics are  a  problem,  a 
good  low-pass  filter  should 
be  used  and  the  tuner  left 
to  function  solely  as  a 
matching  device. 

Can  a  kW-level  tuner  be 
built  for  $25?  One  would 
never  think  so  if  one  priced 
alt  new  components,  since 
a  simple  variable  capacitor 
can  run  from  $20  to  $30. 
The  key  to  building  any  of 
the  tuners  economically  is 
to  find  good  but  low-cost 
parts.  It  can  be  done  if  one 
is  willing  to  spend  a  bit  of 
time  looking  around.  The 
variable  capacitors  for  the 
tuner  of  Fig.  3  cost  $25  from 
a  new  component  dealer. 
The  same  capacitors,  un- 
used but  20  years  old,  cost 
$3.95  from  a  surplus  parts 
dealer  who  advertises  wide- 
ly in  the  amateur  radio 
magazines! 


60     73  Magazine  •  May,  1981 


I 


I 


I 


IWatc 

any  watch  s 

'ml    •    .        1 

or  costs  you  nothing! 


The  Sunwatch;  acclaimed  as 


the  most  accurate/  most 
versatile,  most  rugged 
watch  ever  made. 


Thtitt  iBstursi  nialce  all  nthnr 
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Now  youll  iiBV§r  warry  about  accuracy  again.  Because 
the  Sunwatch  will  keep  you  on  time  lor  the  rest  of  ypur 
bfa.  f  Accurate  to  within  1  sec.  per  moDth-l 
SoLar  aga  sfficisitcy 

Miniature  solar  cells  automatically  convert  auniight, 
dayhghl  or  ordinary  hulb  light  into  usable  energy  for 
storage.  The  solar  cells  last  virtually  forever.  So  youll 
never  replace  a  watch  battery  again. 
Pragrammed  for  ovsr  a  cenlury 
The  hullt-In  computer  nn  a  chip  will  always  display  the 
correct  time  date  and  month.  Also,  It  automatically 
adjusts  the  watch  calendar  for  long  and  short  months, 
leap  years  and  Its  ppogrammed  until  the  year  giQO' 
Easy  In  read 

The  natural  side-view  display  lets  you  tell  the  time,,  day 
and  datE  without  twisting  your  arm  into  an  uncomfort- 
able position. 

MumliBrs  always  visible 

Four  varying  light  intensities  are  huilt  into  the  viewing 

display,  allowing  the  Sunwatch  to  adjust  automalically 

to  any  light.  This  means  you  can  always  read  it,  even 

In  the  hrighlest  sunlight. 

IQ  Qisplay  futtctians 

The  Sunwatch  Is  capable  of  displaying  the  following 

Information:  hours  •  minutes  •  seconds  •  months  •  dale 

•  day  •  leap  year  *  speed  calibration  •  AM/PM  indicator 

•  seconds  count- otf. 
Extreme  accuracy 

Unlike  other  elect ronlc  watches  using  tuned  crystals  to 
control  timing  accuracy  the  Sunwatch  incorporates  a 
unique,  programmable,  microcircuit  synthesizer  to 
make  it  the  first  watch  in  history  that  is  accurate  to  less 
than  1  second  per  month.  That's  5  times  more  accurate 
than  the  latest  quartz  Accutron. 
The  Power  Source 

Tiny  silicon  power  cells,  which  are  constantly  being 
energized  by  natural  sunlight,  daylight  or  an  ordinary 
light  bulb  keep  the  Sunwatch  energy  storage  system 
charged.  Should  the  watch  not  he  exposed  io  light,  11 
wlU  continue  to  operate  for  months  on  stored  power 

The  vnosl  indestructiblQ  watch  in  the  world 

The  workings  oi  the  watch  solar  panels,  energy  cells, 
qiiarlz  crystal,  computer  on  a  chip,  etc..  are  all  perma- 
nanlly  sealed  tn  a  Lexan  module.  This  module  is  50 
unique  its  protected  by  US  and  foreign  patents. 
Com|iletB]y  wa1ar|tritof 

LeavB  the  Sunwatch  in  salt  water  for  months.  Dive  with 
it  in  depths  up  to  750  feet.  There  are  no  openings  — 
magnetic  slide  bars  activate  all  functions  With  Sun- 
watch s  exclusive,  permanently  sealed  Lexan  module, 
there  are  no  '0"  rings  or  seals  to  leak. 


I'-d  B 


Shock 

You  can  crash  it  into  a  rug- surfaced  brick  wall  at  90 
mph  with  no  nnttceable  effect    Wear  it  while  doing 
heavy  work,  exercise  or  any  strenuoua  activity. 
Temperature  resistan! 

Put  the  Sunwatch  in  bailing  water  for  3D  minutes, 
freeze  it  in  a  block  of  ice  for  a  year  Extreme  tempera- 
tures will  not  damage  yeur  Sunwatch. 
Pressure  resislafil 

There  are  no  atr  spaces  inside  the  Sunwatch-  There- 
fors^  it  is  not  susceptible  to  high  pressures  such  as 
might  be  encountered  diving  to  great  depths 
The  perfecl  watch  for  a  iil«tinie 

Imagine  s  phi -second  accuracy  for  the  rest  of  your  life. 
Sunwatch  is  a  virtually  Indestructible,  beautifully 
styled,  space-age  timepiece,  and  its  available  in  three 
exciting  finishes:  Brushed  stainless  steel  Gold  tone 
stainless  steel,  or  a  Durable  black  finish  on  stainless 
steel.  All  Sun  watches  come  with  a  matching  stainless 
steel  band  with  removable  hnks  and  adjustable  clasp 

Made  in  the  United  Slates 

The  Sunwatch,  designed  by  Roger  Rlehl,  was  being 
worn  by  its  inventor  nearly  a  year  before  the  first 
electronic  digital  watch  was  even  available  to  the  gen- 
eral public.  Since  that  time  coiistant  engineering  evalu- 
ations and  design  improvements  have  been  made  nn 
the  Sunwatch  to  incorporatti  the  latest  in  digital  micrc- 
circuit  and  solar  power  technology  Thus  the  Sunwatch 
today  represents  state-of-the-art  electronics  technology 
It  is  built  to  the  same  rigid  standards  practiced  by  the 
manufacturer  in  creating  sophisticated  computer  micro- 
circuits  for  the  U.  S.  Government  and  other  major 
users  of  (hese  components. 

«  A  word  about  other    Solar  Watches' 

Roger  Rlehl.  designer  nf  the  Sunwatch,  states  that 
there  is  no  other  completely  solar  powered  watch  on 
the  market  today  Claims  of  solar  power  by  other  watch 
manufacturers  are  based  on  the  use  of  a  small  solar 
cell  Eue  to  their  limited  eize,  these  cells  can  he  proven, 
m  technical  terms,  to  be  of  virtually  no  significant  value 
in  extending  the  life  of  a  watch  battery.  For  this  reason, 
all  other  so-called  "solar  watches"  must  hava  replace 
able  batteries.  The  Sunwatch s  power  storage  system, 
however,  need  never  be  changed  and  Is,  in  fact,  perma- 
nently sealed  to  withstand  abuse  and  the  elements. 


Quick  delivery  direct  from  the  manufacturer 


i  (NO  OPENINGS 

Of^ANY  KIND) 
CONTAlNfNG: 
SOLAR  CELLS 
POWER 

STORAGE  SYSTEM 
VISUAL  PISPIAV  h 
EXCLUSIVE  SUNWATCH 
M^CftO-ClRCUtT  :i 
MAGNETIC  SENSdl 


IfRifVli  ami  iMilttM<4^te  fill 

Available  IB  a  spaclal  gift  box  (see  order  fotmj  the 
Sunwatch  makas  an  ideal  gift  far  speciBl  holiday^ 
hirthdayH,  graduatian,  Father's  Day  etc.  Periecl  for 
business  people    commuters,    leach  era,   athletes   and 

sporstrnen,  who  require  split  second  accuracy 
Free  custom  engravinf 

At  your  request,  each  Sunwatch  will  be  hand -engraved 

with  the  name  you  specify 

Limtted  Warranty  is  your  proteciioii 

The  Sunwatch  is  covered  by  a  2  year  limited  warranty 
Issued  by  Riehl  Time  Corporation  (manufacturers  of  the 
prestigious  Synchronar  2100)  and  included  with  your 
watch.  A  copy  of  the  warranty  may  also  be  obtained 
free  of  charge  by  writing  lo  Riehl  Time  Corp.,  53  S. 
Jefferson  Rd,,  Vifhlppany  Ml  07381-  This  warranty 
gives  you  speciiie  legal  rights,  and  you  may  have  other 
rights  which  vary  from  state  to  state. 

15  Day  no  risk  trial  iiifar 

Drder  your  Sunwatch  today  and  use  it  far  15 
days.  Then,  if  yau  are  not  mmpletdy  satis- 
fled  retum  if  tor  full  money  hack. 

CREDIT  CARD  ORDERS  CALL 
TOLL  FREE  800-228-2626 

NEB.  Residents  Call  800-642^777 

OR  MAIL  THIS  NO  RISK  COUPON 

MEiiLTiTSEcmr  "  "  "  " 

53  B.lefferson  Rd..  Dept  73  Whippany  NJ  07981, 

PLoaas  im^  ma: 

Brushed  Stainless  Steel  Sunw^ches 

at  $139,95  each 

Black  Finish  on  Statniess  Steel  Sunwatcbes 

at  £159,95  each, 
Gold  Tone  Stainless  Steel  Case  Sunwatches 

at  S159.95  each. 

-24  Hour  jMilllary  Time)  SlD.OO  Additional. 

Gift  Boxes  at  S4  35  each. 

Pkase  add  S3  95  per  watch  shipping  and  insurance. 
Enclosed  is  I Check  or  Money  Order 

'I^.J  Besitt&nts  add  appro prlHtE  sates  (aK- 

CHARGE  IT  [Check  One] 

D  Master  Charge      D  VISA  (BankAmericard] 


Credit  Csrdff 
fssite  Date  _ 
Stgnatuje 


Bank# 


E)^p  Date 


Name  to  b«  engraved 
Name. ^ — ^_ 


Address. 


Cify.'State^Zip. 


Destined  to  become 

an  old  friend 


This  is  one  piece  of  equipment  you'll  keep 
for  a  long  time.  We've  designed  out  the  oId- 
solescence  with  our  new  plug-in  application 
modules.  These  fully  shielded  modules,  about 
the  size  of  a  business  card,  will  keep  your  ATR- 
6800  as  new  as  tomorrow  with  updates,  and 
future  program  expansion.  You'll  be  proud  of 
its  top  "on-the-air"  RTTY/CW  performance,  and 
of  its  versatility  as  your  HAM  COMPUTER/STA- 


TION CONTROL.  Make  a  permanent  place  in 
your  station  for  the  system  that  won't  gather 
dust!  ATR-6800  system  with  10  practical  pro- 
grams in  module  number  one,  and  nine  inch 
video  monitor .  .  .  $2495.  Companion  printer, 
add  $450.  Module  #1  separately,  $189.  Get  to 
know  the  active  hams  at  MICRO  LOG  Corp., 
4  Professional  Drive,  Gaithersburg,  MD.  20760. 
Tel.:  (301)948-5307. 


COMMUNICATIONS  SYSTEM 


MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATIONS 
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ATR-6800  Standard  Features 


COMPATIBILITY  with  any  radio  traoscetver.  Simple  speaker 
audio  inputs  no  extra  equipment,  terminal  units,  etc.,  required. 
Everything  is  built  in.  Narrow  band  single  tone  phase  correlation 
detector  for  CW,  dual  tone  computer  enhanced  demodulator  for 
RTTY. 

EXTENSIVE  SHIELDING  and  a  heliarc  welded  heavy  aluminum 
enclosure  for  a  degree  of  RFI  Immunity  that  plastic  or  toose 
sheet  metal  cased  units  cannot  touch.  Sotid  quafity  you  can  teeL 

SPLIT  SCREEN  OPERATION  allows  you  to  type  and  edit  your 
transmit  text  (up  to  1800  characters)  even  white  receiving.  Loca- 
tion ot  split  line  (amount  of  viewable  receive  and  transmit  text)  is 
keyboard  programmable  anywhere  on  the  screen. 

UP  TO  10  INDEPENDENT  MESSAGES  of  up  to  80  characters 
each  can  be  stored  for  instant  recall, 

WRU  AND  SEL^CAL  MEMORIES  for  'auto-response^  capabilities, 

BATTERY  BACKUP  MEMORY  for  all  Stored  messages,  ID  and 
operating  parameters  means  that  when  you  lose  power  (or  turn  It 
off)  the  memory  is  retained.  A  full  charge  will  hold  memory  for 
about  two  weeks.  {Charging  circuit  built  in.) 

HARD  COPY  PRINTER  INTERFACE  actually  converts  any  code 
input  to  your  printer's  code  and  speed.  For  example,  MORSE 
code  inputs  to  the  ATR  can  be  printed  on  any  Baudot  machine 
(Model  28,  etc.).  Baudot  to  ASCII  or  ASCII  to  Baudot  conversion 
is  easy  and  the  line  length  is  programmable. 

AUTO^START  inhibits  display  of  non-RTTY  signals, 

AUTO  CW  ID  fN  RTTY  shifts  from  RTTY  to  MORSE,  sends  your 
call  and  automaticaliy  shifts  back  to  RTTY. 

MICROLOG  EXCLUSIVE  NGN  STANDARD  TTY  SPEEDS  plus  all 
standard  Baudot  and  ASCII  speeds.  (Ap.  Mod.  No.  1.) 


MICROLOG  EXCLUSIVE  "SYNC  LOCK"  ASCII  @  110  and  300 

Baud  is  compatible  with  all  other  equipment.    Sends  standard 
ASCII  codes  with  extended  stop  bit  which  prevents 
loss  of  sync  on  interference  hits.    This  lowers  the 
"Info"  rate  white  maintaining  ASCII  character  rate. 

ULTRA-CLEAN   SYNTHESIZED  SINE  WAVE  AUDIO 

outputs  for  AFSK,  and  SSTV  are  keyboard  program- 
mable for  any  tone  pairs  between  500  and  3000  Hz. 


SOLID  STATE  SWITCHES  as  well  as  high  speed  mer-      t 
cury  relay  (n.o.  and  n.c.)  keying  outputs. 

ZOOM  DISPLAY  MODE  doubles  the  character  size  for 
even  easier  viewing.  Video  can  be  black  letters  on 
while  background  or  reversed  white  on  btack. 


TAPE  RECORDER  INTERFACE  for  prerecording  your 

message  on  standard  cassette  tape  for  later  retransmission,  or 

for  direct  recording  of  received  signals  or  computer  programs. 

CONVENIENT  SCOPE  OUTPUT  for  RTTY  tuning  and  a  unique  re^ 
generated  audio  tuning  aid  for  CW,  as  well  as  an  LED  for  both 
modes. 

KEYBOARD  CONTROLLED  TRANSMIT/RECEIVE  RELAY  for 
automatic  transceive  switching. 

QUICK  BROWN  FOX,  RYRY  in  Baudot.  U*U'  in  ASCJI  and  VVV  in 
Morse  stored  In  ROM. 

RANDOM  CODE  GROUPS  of  5  characters,  MORSE  or  RTTY,  for 
test  transmissions. 

INTERNAL  24  HOUR  CLOCK  displayed  on  screen  may  be  in- 
serted into  transmit  text  at  any  time,  or  used  in  your  computer 
program. 


FULL  63  KEY  COMPUTER  GRADE  KEYBOARD. 

KEYBOARD  CONTROLLED  UNSHIFT  on  space  in  Baudot  for 
auto  reset  to  LTRS  after  reception  of  space. 

VISUAL  DISPLAY  of  afl  operating  parameters  shows  system 
status  and  control  commands. 

REMOTE  COMPUTER  TERMINAL  via  built  in  RS'232  connector 
at  rates  of  up  to  9600  baud. 

APPLICATION  MODULE  plugs  directly  into  the  rear  panel  con- 
nector. 

MODULE  NUMBER  ONE  INCLUDES: 

AUTO  SEND/RESPONSE  —  sends  repetitive  message,  listens 
for  reply ,  returns  the  call  and  alerts  the  operator. 

SSTV    —    outputs   standard    SSTV    tones    for   sending    iarg& 
screen  characters  and  graphics. 

MAIL  BOX  —  unattended  message  store  and  retrieval, 

RTTY  SPEED  SEEKER  —  determines  the  speed  and  code  of  an 

incoming  signal. 

LOG  KEEPER  —  prints  QSO,  no,,  time,  and  log  data, 

WON  STANDARD  SPEEDS  —  ASCII  operation  at  10  to  100  baud. 

SELECTIVE  PRINT  —  keywords  enable/disable  printer 

SPECIAL  AUTOSTART  —  inhibits  display  of  'non-text"  data. 

DUMP  TAPE  —  allows  user  to  "dump"  selected  segments  of 
memory  to  standard  cassette  tape. 

SYSTEM  DIAGNOSTICS  —  3  seif  test  modes. 


REAR  PANEL  CONNECTIONS 


o  e  Q 


iiwWM»^iMiu^i»h^BKU. 


^Hdddef  S^vtcm^am^  p€g€  IJ0 


TRANSMIT/RECEIVE  ttgLAY 

PROGRAMMABLE  TONE  OUTPUT 
Q  STANDARD  RS'232 CONNECTOR 
0  RECORDER  INTERFACE 
0   RECEIVE  AUDIO  IN 

VIDEO  OUTPUT 
O    N07NC  RELAY  KEYING 
0   PRINTER  OUTPUT 
^   APPLICATIONS  MODULE  CONNECTOR 
Q  OSCILLOSCOPE  OUTPUT 
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1C-22U 


ICOM  VHF  Mobile  Performance  at  a  Budget  Price 

i 

649     ■ 

Imagine  1022$^ performance  and 

simplicity.  .  . 

plus  800  channels . .  . 


Easy  to  Operate. 

•  Convenicni:  pushbutton  frequency 
selection 

•  Monitor  repeater  inputs  at  the  flip 
of  a  switch 

•  Hi /Low  power  pushbutton 
selectible 

•  Touch  Tone®  available  with  optional 
HM8  microphone 

•  Convenient  hookup  points  for  sub- 
audible  tone  encoder  or  continuous 


tone  controlled  squelch  system 

•  5  KHz  step  (800  T/R  channels 
standard) 

•  Covers  the  complete  144-147^995 
MHz  ham  band 

ICOM  Performance* 

•  5  helical  resonators  for  outstanding 
selectivity 

•  Continuous  duty  rated  10  watt 
transmitter  —  rugged  performance 

•  Excellent  receiver  sensitivity 


•  Patterned  after  ICOM's  extremely 
successful  and  reliable  IC-22S. 

•  APC  circuit  for  protection  of  finals 

Versatile. 

•  Ea^ily  set  up  for  CAP/MARS  use 

•  S  pin  mic  connector 

•  9  pin  undedicated  accessory  socket 

•  Rcmo table  frequency  selection 
option 

•  Compact  size  [6.2  in  (W)  x  2.3  in 
(H)  X  8.6  in  (D)] 


ICOM 


2112  ^  116th  Avenue  NE,  Bellevue  WA  98004 
3331  Tc>%verwood  Dr.,  Suite  307,  Dallas,  TX  75234 


All  tlatcMJ  4prciiit:ali0ni  arc  apprcxjiciinatc  snd  tubjf c1  *o  ctkange  wirhi^ul  noticf  wr  obltieatKm-  Atl  ICOM  radkn  tifniBcanllv  f xcmii  FCC  rtfftdafkrru  lirnitjni;  ipunniut  cmis^kin*, 


'i"i"fWPP^i(i|i(i!ipf?fifPPPPil|i;ii[PfBi^^ 

AEA 


Wl^^PWF^f'WWW 


■i««* 


Brings  you  the 
braakthroughs! 


MODEL  MM-1 
MORSEMATIC 

COMPUTERIZED  KEYER 

GREAT  FOR  CONTESTING, 
DX  OR  CODE  PRACTICL 


$199.95 


I 


t 


CK-l  CONTEST  KEYER  $129.95 
MK  1  STANDARD  KEYER  $79.95 
MM  MORSE  TRAINER  $99.95 
KTl  MORSE  KEYER/TRAINER  $129.95 
ME-1  MEMORY  EXPANSION 

BOARD  FOR  MM4  KEYER  $59.9i    1 
m^Sm-l  600  Ma.  A.C.  SUPPLY 
^m(  MM-l  KEYER  SU^P'l^siii^ii..:!*:^ 

-■:£m2  350  Ma.  A.C.  SUPfllyiliiiiliii! 
■  FOR  ALL  OTHER  KeYliS*$pSmi|| 

WRITE  FOR  COMPLETE  SPECIFlClflBBil! 
WE  STOCK  KENWOOD,  ICOM  AHD  YAESfr 
WRITE  FOR  COMPLETE  CATALOG 

HAND  HELD  TRANSCEIVERS^ 

YAESU  FT-207R       2  METER  $269.95 

ICOM  IC  2AT  2  METER  $242.50 

KENWOOD  TR'24O0  2  METER  $375.00 

TEMPO  SIT  2  METER  $275.00 

ISOPOLE  VHF  ANTENNAS 

iSOPOU-144  JR.  BASE  ANTENNA  $39.95 
ISOPOLE  144  BASE  ANTENNA  $49.95 


No  Sales  Tax 

in  Mofltana. 


Rrufly  ~  a  properly  deooi^rfed  an- 
tenna with  supefior  perfofmance  at  a 
f«asonaMe  cost  Ratse  more  repeat- 
arsor  increase  your  simplex  (^stance! 


CALL  TODAY  406-259-9554 
CONLEY  RADIO  SUPPLY 

318  N.  16th  St.  Billings,  Montana  59101 


Hie  HD-73 

Rotator 
by  Alliance 

A  precision  instrument 

built  to  last. 

The  HD-73  combines  Dual-Speed  rotation 

and  a  single  5-position  switch  with  the  clear 

visibility  of  a  back! it  DArsonval  meter  So 

you  get  precise  control  for  fast  and  fine  tuning. 

And  the  advanced  technology  of  HD'73 

is  backed  by  quality  construction.  Heavy 

duty  aluminum  casings  and  hardened  steel 

drive  gears.  Lifetime  factory  lubrication  that 

withstands  -20^ F.  to 

1 20° R  tern peratu res . 

The  superior  design 

of  the  HD-73  mast 

support  bracket,  with 

optional  no-slip  positive 

drive,  assures  perfect 

in- tower  centering  with 

no  special  tools. 

•-       Automatic  braking 

minimizes  inertia 

stress. 
Easy  to  install,  a 
pleasure  to  use. 
__   The  HD-73  is  on 
^  your  wavelength. 
Write  for  perform- 
ance details 


r 
I 
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I  want  to  tune  in  on  HD-73. 

D  Send  complete  details 

n  Give  me  the  name  of  my  nearest  dealer. 

NAME 


ADDRESS 


CITY 


STATE. 


ZIP. 


€^ 


The  Alliance  Manufacturing  Company,  fnc, 
Alliance,  Ohio  44601 

t^  314 
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J 
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Jeff  DeTray  WB8BTH 
73  Magazine  Staff 


Kenwood's  New  830S 

evolution,  not  revolution 


Having  long  been  a  fan 
of  Kenwood's  TS-a20S, 
I  looked  forward  with  great 
anticipation  to  the  arrival 
of  its  successor,  the 
TS-«30S,  The  630S,  1  knew, 
promised  a  number  of  im* 
provements  and  additions, 
among  them  more  flexible 
receiver  controls,  smaller 
size,  and  the  capability  of 
operating  on  the  three  new 
WARC  bands.  I  was  both 
surprised  and  pleased  that 
Kenwood  chose  to  produce 
a  new  radio  with  a  tube- 
type  final  amplifier,  given 


the  current  trend  toward 
solid-state  finals.  My  gen- 
eral impression,  after  living 
with  the  TS-830S  for  about 
six  weeks,  is  that  Kenwood 
has  kept  the  best  features 
of  the  820S>  improved  the 
weak  areas,  and  added  con- 
trols which  make  the  rig 
more  fun  to  operate. 

The  Receiver 

On  receive,  the  TS-830S 
covers  all  nine  ham  bands, 
present  and  future,  from 
160  through  10  meters.  Sen- 
sitivity is  rated  at  0.25  uV, 


and  side-by-side  compari- 
sons with  other  hot  receiv- 
ers show  the  830S  to  be 
their  equal  in  this  area. 
Typical  of  Kenwood  gear, 
the  audio  is  superb,  even 
when  heard  through  the 
small  internal  speaker.  Ken- 
wood engineers  must  bor* 
row  a  colleague  from  the 
company's  high  fidelity 
sound  department  when  de- 
signing the  audio  stages  of 
their  ham  equipment. 

Some  of  the  most  obvi- 
ous differences  between 
the  830S  and  the  820S  in- 


Kenwood's  TSfiJOS. 


volve  receiver  features. 
While  the  basic  dual  con- 
version design  scheme  with 
i-fs  at  455  kHz  and  8.83 
MHz  remains  intact.  Ken- 
wood has  given  830S  own- 
ers an  impressive  array  of 
easy-to-use  receiver  corn 
tiols,  some  of  which  are  not 
present  on  the  820S,  Three 
of  these  controls  deserve 
special  mention. 

Foremost  among  these  is 
the  Variable  Bandwidth 
Tuning  (VBT)  control  VBT 
allows  you  to  change  the 
width  of  the  i-f  passband 
from  the  normal  2.4  kHz  all 
the  way  down  to  500  Hz,  if 
desired.  Among  other 
things,  this  control  makes 
possible  some  serious  CW 
operation,  even  without  the 
optional  crystal  filters.  The 
narrowing  of  the  passband 
is  accomplished  by  slightly 
raising  the  center  frequen- 
cy of  one  i-f  filter,  while 
slightly  lowering  the  fre- 
quency of  the  second  i~f 
filter.  The  net  result  is  the 
narrowing  of  the  i-f  pass- 
band  with  no  change  in  the 
center  frequency. 

The  i'f  shift  function  is  a 
holdover  from  the  820S. 
This  control  actually  moves 
the  center  frequency  of  the 
receiver  passband  by  ±1.2 
kHz.  When  used  alone,  it 
allows  you  to  shift  the 
whole  passband  up  or  down 
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slightly  to  avoid  bother- 
some interference.  What 
really  makes  this  function  a 
winner,  however  is  its  use 
in  conjunction  with  the  VBT 
control.  By  narrowing  the 
passband  and  at  the  same 
time  shifting  it,  some  rather 
remarkable  feats  of  recep- 
tion can  be  accomplished. 
On  phone,  weak  signals 
which  might  otherwise  be 
buried  by  off-channel  gar- 
bage can  be  brought  up  to 
intelligible  levels.  On  CW, 
it's  possible  to  reduce  the 
passband  width  to  500  Hz 
using  VBT,  then  adjust  the 
Shift  control  to  select  one 
of  three  or  four  CW  signals, 
all  without  touching  the 
tuning  dial  It's  not  as  com- 
plex as  it  sounds,  of  course, 
taking  a  lot  less  time  to  do  it 
than  to  describe  it 

Notch  filters  are  now 
standard  issue  on  several 
modern  transceivers.  Each 
manufacturer  seems  to 
have  a  different  idea  about 
what  hams  want  on  this 
score.  As  a  result,  we  have 
several  different  types  of 
notch  filters  on  current  rigs, 
all  of  them  useful  in  their 
own  way.  Kenwood's  notch 
on  the  830S  is  moderately 
deep  — a  bit  better  than  40 
dB  — and  very  easy  to  find. 
It  does  a  good  job  on  all  sin- 
gle-tone type  (carrier)  inter- 
ference and  is  especially 
beneficial  during  phone 
operation.  It  has  proven 
less  useful  than  expected 
on    CW,    mostly    because 

there  always  seems  to  be 
more  than  one  station  I 
want  to  notch  out.  The 
notch  filter  gets  only  a 
small  fraction  of  the  use 
that  the  VBT  and  Shift  con- 
trols get. 

Once  you  are  past  the 
three  controls  mentioned 
above,  the  receiver  portion 
of  the  830S  becomes  more 
familiar. 

Standard  equipment  in* 
eludes  a  good  noise  blanker 
with  adjustable  threshold. 
The  threshold  level  is  a 
rather  touchy   adjustment. 

Continued  on  page  lit 


18HT 


The  World's  Finest 
Multiband  Vertical 


The  1 8HT  "Hy^Tower"  fs  the  only  full  size. 
automatic  band-switching  vertical  antenna 
for  80  thru  1 0  meters  on  the  market  today!  It 
features  a  unique  stub  decoupling  system 
which  effectively  isolates  various  sections 
of  the  antenna  so  than  an  electrical  V4 
wavelength  (or  odd  multiple  of  a  V4 
wavelength)  appears  on  all  bands.  As  a 
result,  the  VSWR  is  less  than  1.5:1  at 
resonance  80  thru  1 0  meters. 

Typical  2:1  VSWR  Bandwidths  aro: 

•  700  kHz  on  10  meters 

•  300  kHz  (or  botter)  on  1 5,  20,  and 
40  motors 

•  250  kHz  on  80  meters 

With  the  addition  of  a  base  loading  coil, 
the  18HT  also  provides  exceptional  160 
meter  performancel 

Many  1 8HT*s  have  been  in  service  for 
1 5  years  or  more  and  they  still  deliver 
"original  spec"  perforTnance.  This 
enviable  record  is  the  result  of 
Hy-Gain's  no-compromise  attitude 
toward  materials  and  construction.  The 
1  8HT  is  complete  with  a  24  foot 
galvanized  tower  that  supports  the 
entire  system  without  guys  in  winds  up 
to  75  mph.Thetop  section  consists  of 
dependable  6063-T832  taper 
swaged  aluminum  tubing  that 
extends  the  antenna  fo  an  overall 
height  of  50  feet.  A  special  hinged 
base  allows  complete  assembly  on  the 
ground  and  permits  easy  raising  and 
lowering, 

Hy-Gain  offers  a  wide  selection  of 
vertical  antennas  as  well  as  a 
complete  line  of  beams  and  crank- up 
towers.  Write  for  detailed  information 
today! 


nuqain 
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Ceraid  Haas  WAIjSWA 
Lennar  Center—  Suite  204 
8720  North  KendaU  Drive 
Miami  f L  J31 76 


Azden's  PCS-3000 

the  2-meter  rig  of  the  future  is  available  now 


Meet  the  newest  Azden 
2'meter  rig,  the 
PCS-3000.  Many  of  you  are 
no  doubt  familiar  with  the 
original  Azden.  The  new 
"Series  1 1"  unit  has  a  com- 
pletely different  nnicrocom- 
puter  system.  It  covers  an 
8-MHz  range  (142  to 
149.995  MHz),  has  eight 
memory  channels,  a  back- 
lighted  keyboard,  provision 
for  three  auxiliary  offsets 


[CAP  and  Air  Force  MARS 
are  already  included),  se- 
lectable frequency  steps  of 
5  or  10  kHz,  and  a  nicad 
battery  for  memory  back- 
up. The  radio  also  comes 
with    a    free    touchtonefM 

pad  kit 

Interesting,  you  say? 
Well,  there's  more.  The 
above  are  self-explanatory, 
but  some  of  the  features 
will  have  to  be  described  in 


detail.  These  include  the 
microcomputer  acquisition 
tone,  discriminator  scan 
stop,  programmable  band 
scan,  auto-resume  with  de- 
lay, memory  retention  of 
offsets,  and  repeater  input 
monitoring.  Let's  look  at 
these  one  at  a  time. 

Microcomputer 
Acquisition  Tone 

When  you  first  switch  on 


the  PCS-3000,  it  will  make  a 
short  "tweep"  sound.  Each 
time  you  press  one  of  the 
buttons  on  the  12-key 
microcomputer  control 
keyboard,  you'fl  hear  the 
same  sound.  The  first  time  I 
experienced  this,  t  found  it 
to  be  quite  entertaining. 
But  it's  very  informative  as 
well  Once  you  get  used  to 
it  it's  hard  to  feel  com- 
fortable without  it.  1  sup- 


The  PCS-BOOO  measures  (h3/4  inches  wide  by  2-3/8  inches  high  by  9-3/4  inches  deep.  The  unit  connes  apart  into  two  pieces: 
the  ^'control  head'' (which  houses  the  rrjicrocomputer  and  displays  and  is  6-3/4  inches  wide  by  2-3/8  inches  high  by  2-5/8 
inches  deep)  and  the  '^main  unit"  (containing  the  transmitter  and  receiver  circuits),  in  my  car,  only  the  control  head  is  ac- 
tually mounted  under  the  dashboard,  saving  much  space.  The  main  unit  is  under  the  passenger  seat  An  optional  intercon- 
necting cable  provides  the  electrical  interface  betv^een  the  two  units. 
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pose  it  provides  some  kind 
of  psychological  feinforce- 
ment,  removing  all  doubt 
that  the  microcomputer  has 
gotten  the  message.  All  psy- 
choanalysis aside,  though,  I 
like  this  feature. 

Discriminator  Scan  Stop 

The  PCS-3000  makes  use 
of  an  exclusive  circuit 
which  requires  two  condi- 
tions for  the  scanner  to 
stop:  presence  of  carrier 
and  frequency  centering. 
Unless  the  carrier  is  within  a 
certain  range  of  center  fre- 
quency, the  scanner  will 
keep  on  going  This  circuit 
allows  the  radio  to  scan  in 
steps  of  5  kHz  without  stop- 
ping one  channel  too  soon. 
(Although  the  carrier  is  in- 
side the  passband  when  the 
receiver  is  5  kHz  below  fre- 
quency, it  isn't  centered,  so 
the  scanner  does  not  stopj 

Prograinmable  Band  Scan 

Any  section  of  the  fre- 
quency range  142  to 
149.995  MHz  can  be 
scanned  in  increments  of 
either  5  kHz  or  10  kHz.  The 
lower-  and  upper-limit  fre^ 
quencies  are  stored  in 
memory  channels  7  and  8, 
respectively.  In  general,  it's 
probably  best  to  program 
the  lowest  commonly  used 
channel  into  memory  7  and 
the  highest  one  into  memo- 
ry 8.  1  programmed  146.52 
into  memory  7  and  147.00 
into  memory  8. 

The  offset  in  the  band- 
scanning  mode  is  deter^ 
mined  by  the  offset  written 
into  memory  8,  except  for 
the  lower-limit  frequency 
offset,  which  is  the  offset 
stored  in  memory  7.  In  my 
case,  channel  7  was  pro- 
grammed for  simplex  and 
channel  8  for  -600  kHz. 
The  rig  was  thus  set  up  for 
simplex  at  .52  and  -600 
split  at  all  the  other 
scanned  channels, 

Auto^Resume  with  Delay 

There  are  three  scanning 
modes,  F,  B,  and  V,  chosen 
by  the  front-panel  Scan/Off- 
set   switch.    These    letters 


DX'ER, 

CONTESTER, 
or 

RAG-CHEWER 


With  the  sunspot  cycle  nearfng  its  peak, 
and  traffic  on  10,  1 5  and  20  meters  at  an 

all-time  high,  you  need  a  tri-bandbeam 
that  reaUy  delivers,  youll  find  that  there 
are  more  Hy-Gam  Tri-Banders  on  the  air 
thao  any  other  brand,  and  that  says  a  lot! 
All  of  Hy-Gain's  Tri-Banders  feature 
separate  High-Q,  high-efficiency  traps 
that  ensure  fnaximum  F/B  ratio  and  gain 
and  minimum  VSWR  on  ALL  THREE 
bands.  Hy-Gain's  "no-compromise'^ 
construction  features;  taper-swaged 
6O63-T032  thick-wall  aluminum  tubing 
for  maximum  strength  and  minimum  wind 
resistance;  a  rugged  boom-to*mast 
bracket  that  adjusts  from  1  W  to  2W'; 
heavy  gauge,  machine  formed,  element- 
to- boom  bracKets  that  won't  allow  the 
elements  to  twist  on  the  boom;  and 
improved  element  compression  clamps 
that  allow  greater  tightening  abifity  and 

easier  readjustment. 

Hy-Gain's  unique  Beta-Match  is  factory 
pre-tuned  to  ensure  minimum  VSWR  and 
maximum  gain  on  all  three  bands.  All 
Hy-Gain  beams  are  fed  with  52  ohm 
coaxial  cable  and  deliver  less  than  1.5:1 
VSWR  at  resonance. 
Write  for  full  details  todayl 


TELEX  GOMIVlUNtCATlDNS,  tNC 


Hy-Gain  has 
the  right 
Tri-Bander 
for  you ! 


Antenna  shown  is: 

THeoxx 

$-Eiement 
Trt-Band  Beam 


Othef  Tri-Banders  in  the 
Hy-Gain  line: 

THBDX 

5-Element 
Trl-Band  Beam 


TH3MK3 

3 -Element 
Tri-Band  Beam 


Tower  shown  \B 
The  NEW  Hy-Gain 

HG-52SS 

Self  Stipporting 
Crank-Up  Tower 


.^316 


nm^v  Smytc0—  sm  page  130 


73  Magazine  •  May,  1^1     S& 


designate   free   sampling, 

busy,  and  vacant  scanning 
modes. 

In  the  F  position,  the 
scanner  goes  along  until  it 
hits  a  busy  channel,  and 
then  it  stops  for  about  5 
seconds.  During  this  time^ 
you  can  choose  either  to  re- 
main  on  frequency  (by 
pressing  a  certain  keyboard 
or  microphone  button)  or  to 
continue  scanning  (by  just 
waiting).  If  you  decide  to 
continue  scanning,  the  unit 
Will  start  up  again  after  the 
5-second  delay  and  contin- 
ue until  it  gets  to  the  next 
busy  channel,  where  it  will 
stop  again  for  5  seconds, 
and  so  on. 

In  the  B  position,  the 
radio  scans  until  it  hits  a 
busy  frequency  and  then 
stops.  If  the  carrier  drops 
out,  the  unit  will  start  scan- 
ning again  after  a  delay  of  a 
second  or  so.  Again,  you 
can  choose  whether  or  not 
to  stay  on  frequency  by 
means  of  the  same  stop 
command  buttons. 

Sometimes  1  have  want- 
ed to  stay  on  frequency  but 
forgot  to  press  a  stop  com- 
mand button.  The  short  de- 
lay before  the  radio  re- 
sumes scanning  is  very 
helpful  here,  because  the 
repeater  will  usually  come 
back  up  again  before  the 
delay  time  is  up. 

In  the  V  position,  the 
radio  skips  over  busy  chan- 
nels and  stops  at  vacant 
ones.  If  a  signal  comes  on, 
the  radio  moves  up  to  the 
next  vacant  channel  right 
away,  unless  a  stop  com- 
mand key  has  been  pressed. 


Memory  Retention 
of  Offsets 

Each  of  the  eight  mem- 
ory channels  retains  a  fre- 
quency and  one  of  three 
off  sets  (simplex,  —600  kHz, 
or  +600  kHz).  Program- 
ming is  simple.  Just  dial  up 
the  desired  frequency  and 
offset,  set  the  memory  ad- 
dress to  the  appropriate 
channel,  and  press  M 
WRITE,  When  that  channel 
is   recalled,    the   receiving 


GftotfH: 

Semiconductors 

IC  18.  FEt  7.  Tr  36,  Oi  61 

Frequwicy  Band* 

142.000  -  149.995  MHi 

Amljieni  Temp  Ri^ige 

- 10  to  +  50  degj-ees  C 

Ante-nrta  Impedance 

SO  Ohms,  resistive 

Pimm  Supply 

+ 118  V  ±  15%  n^attve  grountJ 

Current  Consumption' 

OJ  A  majtimum  (recetva) 

SO  A  maxiiTiijm  (transmit]! 

Dlmension&»  overaN* 

HWD62x15ex:a46mm 

2.4x6.2x9.7  In 

Dlmenaions,  haad  only' 

MWD  62x156x66  mm 

2,4x6.2x2,6  In                                                  ! 

Weight* 

Approx-  2-5  kg 

i^ito 

Tfinsmittef: 

CiirtBf  Output* 

25  Watts  {tiighl  5  Watts  Homi 

Emission  Type* 

F3  by  varactof  modulation  ol  vco 

Fr*quer>c:y  DoviaiiOfl 

:±5  kHz  maximum 

SfHjrk>U5  Output 

Down  at  least  60  rfB  from  fgrtdarp&ntal              ' 

Microphone 

500  Ohms*  rfynamtc 

PL  Ton©  Frequency 

67  to  250  Hz,  adiu stable 

PL  Tone  Deviation 

Oto  ±1  kHA  ad}u stable 

Rtnlver: 

Recaiving  Syslam 

Doubts  conversion  superhelerodyne 

First  Hh  16.90  MHz 

Second  if:  455 kHz 

Sensitivity 

f1  ?R  uV  Of  better.  2X^B  NO 

atg  uV  Of  better,  12-dB  SlNAO 

Sa^ectivfly 

rs:6  kHi  Of  more  at  6  dB  down 

!t  15  kHz  or  IrshS  at  60  dB  down 

AlkIio  Output 

2  Watt*  Of  more  into  6  Ohms.  10%  THD 

Acc«s»iritts^  Stimlird: 

Auxiliary  Offset  Provisbn* 

Three  available 

Auxiliary  Offset  Built  fn' 

Air  Force  MARS:  -1305  MHz 

CAP:  -4,250  MHz 

Dynamic  Microphone* 

500  Ohms 

BuHt'ln  Speaker' 

6  Ohms 

Mobile  Mounting  Bracket  and 

KarctMare* 

AcceMoriBB.  Opt^ofut: 

AuxHtary  Offset  CiystaFs 

PvaM  monant  20  pF.  HC16-U  holder 

C&£€K  15-foot  Remote  Cable 

S3S.00 

CS-iR  6-Amp  ac  Suppty 

$59  95 

C&AS  8-Ohm  Ren^t«  Speaker 

st&oo 

CS-  f  1 K  Touchlone 

Microphone  K(t 

S39.S5 

Table  1. 


frequency  is  displayed 
whife  receiving  and  the 
transmitting  frequency  is 
displayed  while  transmit- 

ting.  Pure  and  simple! 

Repeater  Input  Monitoring 

There  is  a  little  switch  on 
the  side  of  the  microphone 
labeled  'CH  LOCK/'  When 
this  switch  is  actuated,  the 
receiver  goes  to  the  transmit 
frequency.  If  you  transmit, 
the  transmitter  frequency 
remains  as  programmed. 
This  feature  is  useful  if  you 
want  to  listen  to  the  repeat- 
er input  frequency  instead 
of  the  output  frequency. 

Keyboard  Operation 

It  takes  quite  a  while  to 
learn  the  operation  of  this 


very  advanced  and  sophisti- 
cated radio,  and  I  certainly 
am  not  going  to  try  to  cover 
all  the  details  here.  What 
rd  like  to  do,  though,  is  give 
you  some  idea  of  how  the 
thing  works,  and  some  idea 
of  how  versatile  it  really  is. 
So  let's  look  at  the  keys, 
briefly,  one  at  a  time. 

The  MHz  UP  key  advanc- 
es the  MHz  figure  only,  in 
the  range  of  2  to  9,  in  up- 
ward steps  of  1  MHz.  That 
is,  as  this  key  is  pressed  over 
and  over,  the  MHz  figure 
changes  in  the  sequence  2, 
3,  4,  5,  6,  7,  8,  9,  2.  3,  and  so 
on.  No  other  digits  are  af- 
fected. 

The  100K  UP  key  advanc- 
es the  100-kHz  digit  upward 


without  changing  the  MHz 
figure  or  the  unit  kHz 
figure.  Example:  You  have 
the  frequency  6.940  dis- 
played and  actuate  the 
lOOK  UP  key,  giving  a  new 
display  of  6,040.  Actuate 
the  100K  UP  key  again,  and 
the  display  becomes  6.140. 
The  100K  DOWN  key  re- 
verses this,  so  if  you  have 
6.140  and  hit  the  100K 
DOWN  key  twice,  you  will 
be  back  on  6.940,  It  takes  a 
little  getting  used  to. 

The  5/1  OK  UP  key  ad- 
vances the  unit  kHz  digit  by 
either  5  or  10  kHz,  depend- 
ing on  the  setting  of  a  push- 
button lock  switch  on  the 
front  paneL  Suppose  this 
switch  is  set  for  5-kHz  steps 
and  you  are  on  6,940.  Hit 
the  5/1  OK  UP  key  and  you 
go  to  6.945.  If  you  actuate 
this  key  over  and  over,  the 
frequency  will  increase  by  5 
kHz  steps  until  you  are  at 
6.995,  and  then  it  will  go 
down  to  6,000.  The  frequen- 
cy is  thus  tunable  within  a 
1-MHz  range  using  this  key. 
By  holding  the  key  down, 
the  radio  will  move  upward 
very  rapidly  in  5-kHz  steps. 
This  gives  a  "vfo"  feeling. 
The  5/1  OK  DOWN  key  just 
reverses  the  process  of  the 
5/1  OK  UP  key. 

The  BAND  SCAN  key 
causes  the  radio  to  scan  in 
steps  of  5  or  10  kHz  (as 
selected  by  the  push-button 
lock  switch  I  mentioned 
above)  between  two  limit 
frequencies  which  can  be 
selected  at  will  by  the 
operator.  The  lower-limit 
frequency  is  the  channel  in 
memory  7  and  the  upper- 
limit  frequency  is  the  chan- 
nel in  memory  8.  Band  scan- 
ning starts  at  the  lower  limit 
and  moves  upward. 

The  ±600  SHIFT  key 
puts  the  radio  in  the  sintv 
pi  ex,  -600,  or  +600  offset 

modes  by  repeated  actua- 
tion, lust  to  the  left  of  the 
frequency  display,  small 
LEDs  indicate  the  offset. 

The  five  keys  M  ADRS,  M 
SCAN,  Ml  CALL  M  CALL, 
and  M  WRITE  accomplish 
memory  programming,   re- 
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call,   and   scanning.   The 

functions  of  these  keys  axe 
pretty  much  self-explana- 
tory. Memory  can  be  easily 
reprogrammed.  When  pow* 
er  is  turned  off,  memory  is 
held  by  a  nicad  battery  that 
is  constantly  charging  while 
the  radio  is  on.  You  can 
therefore  put  the  radio 
away  for  a  few  weeks,  put  it 
back  on  the  air,  and  you1l 
still  have  the  same  memory 
channels  and  offsets. 

Inside  the  Radio 

The  PCS'3000  uses  modu- 
lar construction  [as  any 
state-of-the-art  radio  does 
nowadays,  after  all)  In- 
terior layout  is  neat  and 
rugged,  Circuit  boards  are 
secured  to  the  heavy-duty 
chassis  with  several  screws. 
The  vco/PLL  section  is 
isolated  electrically  by 
means  of  a  shielded  en- 
closure and  is  padded  with 
wax  to  minimize  micro- 
phonics. The  layout  is  or- 
derly and  the  component 
designations  are  marked  on 
the  boards. 

All  circuit  boards  are 
easily  removed  and  re- 
placed, since  all  jntercorh 
necting  wires  unplug  and 
their  pin  positions  are  clear* 
ly  marked.  Taking  one  of 
the  boards  out  of  the  radio 
and  visually  examining  the 
underside,  it  is  apparent 
that  the  manufacturers 
have  taken  care  to  do  a 
neat  job  of  soldering.  There 
are  no  sloppy  connections, 
bridges,  or  cold  joints. 

The  contfot-head  section 
of  the  PCS-3000  is  greatly 
miniaturized,  but  the  logi- 
cal modular  construction 
will  make  it  easy  to  service. 

Internal  adjustments  of 
PL  tone  frequency,  PL  tone- 
deviation,  high  power  and 
low  power,  as  well  as  auxil- 
iary offset  crystals^  are 
located  on  the  PC  board  on 
the  top  of  the  main  unit.  PL 
tone  frequency  is  adjusted 
by  a  blue  pot.  VR412;  PL 
level  is  adjusted  by  VR411 
(these   are   both   near   the 

Continued  on  page  112 


HG-52SS 

Self -Supporting 

Crank-Up 
Tower 


The  Hy-Gain  Model  HG-52SS  is  a  52 
foot  self-supporting  crank-up  tower 
desiQned  for  antenna  loads  of  up  to  9.0 
square  feet  in  winds  up  to  50  mph.  This 
ali  steel  constructed  tower  is  hot  dip 
galvanized  after  fabrication  to  ASTM 
specifications.  Features  include  extra- 
strength  diamond  web  bracing  and  an 
improved  guide  system  for  the 
telescoping  sections*  which  provides 
rigid,  close  tolerance  stryctural  support 
while  leaving  the  tube  ends  open  for 
complete  surface  galvanizing  and 
unrestricted  moisture  drainage.  Rotators, 
including  the  Hy-Gain  300  and  CDE 
Tailtwister,  can  be  mounted  inside  the 
top  section  on  the  rotor  mounting  piale 
included  with  the  tower  The  HG'52SS  is 
easily  raised  and  lowered  by  manual  or 
optional  electric  winch  system.  A  thrust 
bearing  is  available  which  bolts  to  the  top 
section  and  accommodates  masts  up  to 
2  inches  in  diameter.  The  HG*52SS  is 
easily  erected  on  a  limited  area  site,  and 
can  be  readily  retracted  to  a  21  foot 
height  for  service  of  the  antenna. 
Hy-Gain  manufactures  a  complete  line  of 
Crank-Up  towers  from  33  to  70  feet. 
Write  for  complete  details  today. 


Hy-GaIn 
Diamond  Web 
Bracing  for  the 
ultimate  in 
structural 
strength. 


V 


hitqami 


i^aie 


^  R«Bd0f  S0fviC9 — see  page  130 
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Roy  Moses  WD5iCY 
2002  Cindy  Lane 
Denton  TX  76201 


Battlewagon 

tales  of  a  mini-expedition  to  the  USS  Texas 


Photos  by  Smitty  Kiker  KB5UM 


Battleship  TEXAS 


Hiffh 


North  Texas 
Frequency  Association 

Denton,  Texas 

MlNI-EXPEOmON 


Confirming  your  contact  on  -  meter  single  sideband  with  members  of  the  North  Texas 

High  Frequency  Association  operoting  portable  on  the  quarterdeck  of  The  Battleship  TEXAS  from 
1700Z  May  t7  to  1700Z  Moy  18,   >980.    Equipment  included  a  Yoesu  FT7  with  100  watt  ampli- 
fier on  20  meters  and  a  Kenwood  520  ond  Swan  500C  on  15  and  40,  working  into  inverted  Vee 
antennos  strung  to  the  ship's  superstructure.    Thanks  for  the  contgct  and  73  from  all  NTH  FA 
members  ■ 
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For  those  of  you  who  missed 
out  on  last  year's  happen- 
ing,  these  crazy  people  wilt 
return  (with  more  equip- 
ment!} to  the  USS  Texas  for 
Armed  Forces  Day  week- 
end, this  May  16  and  17. 
Look  for  the  pileups  on  10 
through  40  meters,  around 
28,550-75,  21,375,  14300, 
and  7.245.  A  special  QSL 
will  be  available,  but  please 
include  an  SASE.  All  visitors 
are  welcome,  and  if  you 
would  like  to  operate,  stop 
by  and  say  hello.  Listen  for 
WB5TSB  (Texas  State  Bat- 
tleship). 

The  eight*car  caravan  of 
amateur  radio  opera- 
tors drove  the  last  100  miles 
to  Houston  in  a  steady  rain, 
ranging  from  light  showers 
to  torrential  downpour 
punctuated  with  cloud-to- 
ground  lightning,  hail,  and 
gusty  winds.  The  earth,  sub- 
jected to  double-digit  rain- 
fall the  preceding  two  days, 
could  absorb  no  more. 
Every  creek  and  ditch  was 
bank  full  and  then  some. 

The  National  Weather 
Service  predicted  more  of 
the  same  for  the  next  24 
hours,  offering  grim  pros- 
pects, indeed,  for  the  suc- 
cess of  the  event  scheduled 
to  kick  off  at  noon  the  next 
day. 

Those  in  the  caravan 
were  members  of  the  North 
Texas  High  Frequency  Asso- 
ciation of  Denton,  Texas, 
some  300  miles  to  the  north- 
west, and  their  objective 
was  the  battleship  Texas. 
Purpose:  A  mini-expedition 
to  operate  portable  for  24 
hours  from  the  decks  of  the 
old  warship.  It  was  a  hastily- 
planned  operating  event 
that  was  to  capture  the 
imagination  of  hundreds  of 
hams  around  the  world. 

But  whatever  gods  watch 
over  hams,  keeping  them 
from  falling  headlong  off 
antenna  towers  or  frying 
their  body  parts  with  un- 
controlled ac,  must  have 
had  their  eyes  on  these  am- 


The  ship's  "crewr  Kneeling,  from  left,  Smitty  Kiker  KB5UM;  Phil  Huckaba  KB5VX;  Rudy 
Littrell  N5BKQ;  Robin  Wilson  N5BTU;  C  /.  Taylor  N5BKA.  Standing,  from  left,  George 
Watkins  WD5FNI;  Fred  Opaskey  WB5TSB;  Gary  Fellers  K5LQP;  Al  Faubion  KA5HLS;  Roy 
Moses  WD5ICY;  Dennis  lump  WB60CQ/5;  l*Nevelyn  Faubion  KA5H}S;  George,  Lindley 
WA5HKW;  Capt,  Robert  Martin:  and  Pat  Brannon  NSAiZ.  Not  pictured,  Duncan  Engler 
WDSIKY  and  Dale  Cant  WB5JWO.  ^     ' 


ateurs,  too.  They  arrived  in 
Houston  in  rain  and  re- 
turned to  Denton  in  rain, 
but  in  between  they  were 
favored  with  bright  sun, 
blue  skies,  and  gentle  Culf 
of  Mexico  breezes,  offering 
operating  conditions  noth- 
ing short  of  superb. 


Only  one  small  glitch 
marred  the  entire  three-day 
outing.  A  communications 
breakdown  made  the  dock- 
side  arrival  of  the  Denton 
hams  a  total  surprise  to  the 
battleship  7exas  crew,  but 
that  temporary  setback 
proved  so  minor  as  to  be- 
come totally  inconsequen- 
tial. 

The  idea  for  the  battle- 
ship mini-expedition,  like 
the  brainstorm  that  resulted 
in  the  group's  first  mini-ex- 
pedition  in  the  fall  of  1979 
[Working  'Phone  From  Tele- 
phone, Texas),  was  hatched 


one  night  over  post-meeting 
coffee  and  doughnuts.  As 
with  the  first  expedition,  the 
idea  smouldered  a  bit  at 
first,  but  soon  caught  fire, 
and  by  the  time  final  plans 
were  being  made,  almost 
half  of  the  Association's  45 
members  had  signed  up  to 
go.  Last-minute  complica- 
tions cut  that  number  to  16 
licensed  hams  with  a  total 
traveling  party  of  33,  count- 
ing wives  and  children. 

As  with  all  of  the  club's 
special  activities,  an  ad  hoc 
operations  chairman  was 
appointed  to  head  the 
event  This  job  was  filled  ad- 
mirably  by  George  Watkins 
WD5FNI  ably  assisted  by 
George  Lindley  WA5HKW. 
the  organization's  secre- 
tary-treasurer. 

The  USS  Texas  was  com- 
missioned in  1914,  served  in 
two  world  wars,  then  was 


decommissioned  and  do- 
nated to  the  state  of  Texas 
in  194B.  It  was  declared  a 
State  Historical  Monument 
and  permanently  berthed 
on  the  edge  of  the  Houston 
Ship  Channel  in  San  Jacinto 
State  Park,  an  area  south- 
east of  downtown  Houston. 
That  location  marks  the  site 
of  the  decisive  battle  in 
1836  in  which  the  Republic 
of  Texas  won  its  indepen- 
dence from  Mexico. 

So,  the  first  order  of  busi- 
ness was  a  letter  to  the 
State  Parks  Boards  seeking 
permission  for  the  under- 
taking The  response  said 
that  although  the  ship  was 
berthed  in  a  state  park,  it 
was  operated  under  aus- 
pices of  the  Battleship  Tex- 
as Commission,  and  the  re- 
quest was  forwarded  to  that 
body.  Another  short  wait 
and  the  response  said  such 
an  operation  was  certainly 
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Stringing  antennas,  from  left,  are  C  /.  Taylor  N5BKA,  George  Lindley  WA5HKW,  club  sec- 
retary'treasurer,  and  George  Watkins  WDSFNi  (n  background  is  Dennis  Jump  WB60CQ/5, 
Shortly  after  the  mini-expedition,  Watktns  was  elected  president  of  the  North  Texas  High 
Frequency  Association  for  7980-fl7, 


Bob  Dills  W5RWW  of  Dallas,  left,  was  vacationing  in  Houston  when  he  got  put  to  work.  It 
was  Bob's  first  operating  on  the  HF  bands  in  quite  a  white,  since  he  sold  his  HF  gear  some 
years  ago.  Pat  Brannon  N5AIZ  is  about  to  hand  the  mike  over  to  Bob  white  Gary  Fellers 
K5LQP  handles  the  logging. 


permissible  aod  should  be 
coordinated  with  the  Texas's 
skipper,  Capt  Robert  Mar- 
tin.  A  follow -up  phone  call 
to  Capt.  Martin  put  the  op* 
eration  on  the  front  burner, 

The  target  date  was  set 
for  the  weekend  of  May  17, 
which  turned  out  to  dovetail 
quite  nicely,  albeit  acciden- 
tally, with  Armed  Forces 
Day.  By  mid-April,  most  lo- 
gistical plans  had  fallen  in- 
to place,  even  though  Wat- 
kins  complained,  "This 
whole  operation  will  prob- 
ably be  a  failure— we're  do- 
ing too  much  planning/' 
The  NTHFA,  which  has 
grown  from  eight  to  almost 
50  members  in  less  than  two 
years,  has  more  or  less 
prided  itself  on  "organized 
disorganization''  and  im- 
provisation. Three  tele- 
phone calls  to  Houston 
seemed  a  little  much. 

As  the  date  drew  nearer, 
certain  firm  decisions  were 
made:  Operate  two  rigs  on 
15,  20,  and  40  meters  as 
band  conditions  dictated, 
from  noon   Saturday,  May 

17,  to  noon  Sunday,  May 

18,  local  time;  use  inverted- 
vee  antennas  strung  to  the 
ship's  superstructure;  use 
the  call  of  member  Fred 
Opaskey  WB5TSB  [Texas 
State  Battleship,  phoneti- 
cally); operate  primarily  in 
the  lower  portions  of  the 
General  class  phone  bands; 
no  QSL  or  SASE  required 
(the  club  would  finance 
printing  and  mailing  confir- 
mations); and  make  as 
many  contacts  as  possible. 
But,  operations  would  not 
emphasize  contest-style 
contacts  —  ragchewing 
would  be  permitted  at  the 
operator's  discretion. 

The  wisdom  of  that  last 
decision  was  to  become 
evident.  It  was  surprising 
how  many  former  Texas 
crew  members,  Navy  veter- 
ans, and  iust  plain  ship 
buffs  wanted  to  ask  about 
the  old  battle  wagon,  her  ar- 
mament,    and   her  present 
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condition.  About  mid-way 
through  the  24-hour  opera* 
tion.  Treasurer  Lindley 
made  a  quick  check  of  the 
two  logs,  then  issued  the 
tongue-in-cheek  order, 
"Stretch  out  each  contact; 
the  postage  is  going  to  kill 
usr 

The  Denton  group  arrived 
at  dockside  at  9:00  am  Sat- 
urday morning,  an  hour  be- 
fore the  ship  is  routinely 
opened  to  the  public,  to  en- 
counter that  minor  set- 
back—nobody knew  they 
were  coming  that  weekend! 
Watkins,  with  the  charm  of 
a  Rhett  Butler  at  an  Atlanta 
ball,  conferred  briefly  with 
the  executive  officer,  who 
made  a  quick  phone  call  to 
Capt  Martin  ("those  short- 
wave  guys  are  here"),  and 
the  red  carpet  was  rolled 
out. 

Almost  as  if  planned,  but 
totally  by  intuition,  mem- 
bers undertook  the  various 
tasks  of  unloading  vehicles, 
setting  up  tables,  plugging 
in  radios  and  accessories, 
cutting  and  stringing  anten- 
nas, and  running  to  a  store 
for  the  only  forgotten  item: 
some  screw-in  electrical 
plugs.  At  12:02  pm  the  first 
station  went  on  the  air,  on 
15  meters,  and  at  12:03  the 
first  contact  was  made, 
with  Curt  WD6CUN  in  Ana^ 
heim,  California.  The  next 
contact,  a  prearranged 
schedule  which  was  hoped 
would  be  the  first  contact, 
was  with  W6R0  (/foiling 
Ocean)  — the  Queen  Mary 
in  Long  Beach,  sort  of 
''maritime  immobile  to 
maritime  immobile/' 

The  20-meter  antenna  re- 
quired a  bit  more  pruning 
and  the  second  station 
went  on  the  air  about  12:30 
pm  It  required  a  few  min- 
utes to  find  a  hole  in  the 
heavy  QRM,  and  the  first 
contact  came  at  1 2:33,  with 
Norm  KB4VM,  in  Powell, 
Tennessee.  That  station  op- 
erated steadily  for  the  next 
23 Vi  hours  with  the  fre- 
quency never  varying  more 
than  5  kHz  in  either  direc- 
tion from  the  spot  of  the 


Fred  Opaskey  WB5T5B  operates  the  15/40-melef  station  while  Rudy  Littrell  N5BKQ  does 
the  logging,  Phil  Huckaba  KB5VX,  tefl  lends  moral  support  while  waiting  his  turn. 


Duncan  Engler  WD5IKY  enjoys  watching  fames  ''Abe'' Abel  WDSBtS  work  a  pileup  on  15 
meters.  Abe,  who  lives  in  Houston,  served  aboard  the  USS  Texas  as  an  apprentice  seaman  in 
1936-37.  He  cut  short  his  vacation  to  be  on  hand  for  the  mini-expedition. 


73  Magazine  •  May,  1981     75 


Ian  (KA5HIS)  and  A!  (KA5HLS}  Faubion  were  among  those  who  got  a  special  tour  of  the  Tex- 
as's radio  room,  which  is  not  open  to  the  pubtic.  Much  of  the  gear  is  still  in  place  in  appar- 
entty  well-preserved  condition. 


first  contact* 

The  battleship  Texas  is 
open  daily,  365  days  a  year. 
to  the  public,  from  10:00 
am  to  5:00  pm,  and  since 
the  two  stations  were  oper- 
ating in  the  open  on  the 
quarterdeck,  they  became 
centers  of  interest  for  many 
of  the  tourists  — hams  and 
non-hams  alike— visiting 
the  ship. 

The  equipment  consisted 
of  a  Yaesu  FT-?  with  a  com- 
panion 100-Watt  amplifier 
for  the  20-meter  station, 
and  a  Swan  500C  running 
barefoot  through  a  Den- 
Tron  Super  Tuner  Plus  for 
IS  and  40  meters,  In  the 
wee  hours  of  Sunday  morn- 
ing, when  the  Swan  showed 
symptoms  of  losing  its 
spunk,  a  Kenwood  520  was 
substituted,  although  the 
problem  later  proved  to  be 
one  of  metering  rather  than 
output.  The  Yaesu  and  lin- 
ear were  operated  on  an  au- 
tomobile battery  connect- 
ed to  a  fr-Amp  charger  and 
the  Swan  and  Kenwood  rigs 


were  plugged  into  the  ship's 
power  system. 

Most  non-ham  visitors  in- 
dicated a  vague  awareness 
of  amateur  radio,  but  their 
intrigue  became  consider- 
ably more  evident  when 
they  heard  QSOs  in  prog- 
ress, especially  with  sta- 
tions several  thousand 
miles  distant.  One  of  the 
most  enthralled  was  Toni 
Tucker,  a  teenage  clerk  in 
the  ship's  gift  shop.  She  uti- 
lized her  afternoon  coffee 
break  to  visit  one  of  the  sta- 
tions and  didn't  bat  an  eye 
when  operator  Dennis  Jump 
WB60CQ/5  handed  her  the 
microphone  and  said,  ''Talk 
to  this  guy  in  North  Caro- 
lina/' But  the  Texas's  PA 
system  shortly  terminated 
her  third-party  operations 
with  the  announcement, 
"Wilt  Toni  Tucker  please 
report  back  to  the  gift 
shop       immediately." 

Numerous  questions 
were  asked  by  visitors,  but 
the  most  prevalent  seemed 
to  be,  ''Why  are  you  doing 


this?"  About  the  best  an- 
swer the  amateurs  could 
come  up  with  was,  '*Be- 
cause  it's  never  been  done 
before/' 

Of  the  amateurs  who 
dropped  by,  a  few  were 
quickly  put  to  work,  and 
none  enjoyed  it  more  than 
James  "Abe  '  Abel  WD5BIS 
of  Houston,  or  Bob  Dills 
W5RWW  of  Dallas-  Abe 
had  learned  of  the  mini-ex» 
pedition  a  few  weeks  earlier 
in  a  40-meter  QSO  with 
Duncan  Engler  WD5IKY. 
He  was  excited  because  he 
had  served  on  the  Texas  as 
an  apprentice  seaman  in 
1936-37,  but  he  was  disap- 
pointed because  he  had 
made  vacation  plans  and 
would  be  in  Tennessee  that 
weekend  But  he  couldn't 
resist  the  opportunity.  Abe 
cut  short  his  vacation  and 
drove  nonstop  from  Ten- 
nessee to  spend  several 
hours  visiting  and  operating 
on  the  Texas  Saturday  after- 
noon. 

Bob  had  been  inactive  on 


HF  since  he  sold  his  HF  gear 
a  few  years  ago.  He  was  va- 
cationing in  the  Houston 
area,  heard  about  the  bat- 
tleship operation  via  2-me- 
ter repeater,  and  made  it  a 
point  to  drop  by.  His  arrival 
came  late  Sunday  morning, 
when  operators'  energies 
were  ebbing  rapidly,  and 
somebody  shoved  a  mike 
into  his  hand  and  said, 
"Talk  to  'em.''  He  did,  for 
about  the  last  hour  that  the 
1 5/40  station  was  on  the  air, 
Bob's  wife,  Barbara,  sat  pa- 
tiently in  a  shady  spot  near- 
by. She  said  with  a  smile. 
"He's  having  the  time  of  his 
life/' 

At  noon,  Sunday,  opera- 
tors at  both  stations  were 
still  working  piieups,  so  it 
was  with  considerable  re* 
luctance  that  apologies 
were  made  to  those  still 
standing  by,  and  Willie 
Baker  Five  Texas  State  Bat- 
tleship signed  clear.  The 
NTHFAers  hated  to  disap- 
point those  who  had  waited 
so  patiently  for  a  contact, 
but  the  seven-hour  drive 
home  loomed  large  in  the 
red-rimmed  eyes  of  the 
weary  operators,  especially 
the  11  who  had  spent  the 
night  on  board. 

The  convoy  home  was 
uneventful,  and  the  inter- 
vehicle  chatter  on  .52  sim* 
plex  became  more  and 
more  subdued  as  the  mites 
rolled  by.  Highlight  of  the 
return  was  qualifying  three 
hams  for  "Worked  All  Den- 
ton" awards  for  working 
five  or  more  members  of 
the  Association.  The  first 
two  were  Charles  WA5FMK 
and  Agnes  WB5VWB  Elltsor 
of  Houston,  who  passed  the 
group  near  the  outskirts  of 
the  city  and  became  curi- 
ous about  a  convoy  of  so 
many  Texas  amateur  radio 
operator  license  plates. 
They  struck  up  a  conversa- 
tion on  .52  and,  since  they 
were  near  home,  subse- 
quently got  on  their  fixed 
station  and  continued  the 
QSO  for  several  miles, 
working  each  vehicle,  in 
order,  down  the  convoy. 
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The  other  WAD  award 
went  to  Jimmy  McCarter 
WD5DFQ  of  Mesquite.  Tex- 
as, when  he  passed  the  con- 
voy on  Interstate  45  about 
100  miles  south  of  Dallas. 
He,  too,  was  curious  about 
the  license  plates,  but  a 
convoy  member  made  the 
first  call  to  inquire  about  an 
unusuaf-looking  home- 
brew mobile  HF  antenna  on 
Jimmy's  bumper. 

The  box  score  for  the 
mini-expedition  went  like 
this:  771  total  contacts,  plus 
a  couple  of  SWLs.  The  total 
could  have  easily  gone  over 
1,000  had  the  operation 
been  handled  contest-style. 
The  contacts  included  46 
states,  two  VEs,  nine  for- 
eign countries,  and  three 
maritime  mobiles, 

A  special  QSL  card  was 
printed  and  mailed  to  all 
contacts,  except  for  a  few 
whose  addresses  could  not 

be  verified,  and  return 
cards  and  letters  trickled  in 
to  NTHFA  members  for 
weeks.  One  operator  sought 
the  battleship  confirmation 
so  fervently  that  he  wrote 
one  letter  and  two  cards  be- 
cause he  had  antenna  prob- 
lems and  was  unsure  if  his 
brief  contact  was  logged, 
'111  understand  if  I'm  not  in 
the  log/'  he  wrote,  "but  at 
least  send  me  an  SWL 
card.  .   please/' 

It  was  surprising  how 
many  contacts  were  made 
with  amateurs  who  had  a 
firsthand  knowledge  of  the 
old  ship,  having  served  on 
her,  worked  on  her,  or  at 
least  been  on  or  around  her 
at  one  time  or  another. 

"I  remember  the  Texas 
well/'  said  one  contact- 
"She  was  escorting  a  con- 
voy that  I  was  in  across  the 
North  Atlantic  in  the  early 
forties,  and  it  sure  was  a 
good  feeling  to  look  out  on 
the  horizon  and  see  that 
battfewagon  steaming 
along  beside  us.  I  remem- 
ber her  well/' 

So  will  members  of  the 
North  Texas  High  Frequen* 
cy  Association  ■ 


Rudy  Littrelt  N5BKQ  examines  some  of  the  old  gear  in  the  Texas's  radio  room,  which  is  not 
open  to  the  public.  A  battleship  crew  member  gave  several  of  the  visiting  hams  a  special 
tour  of  the  below-decks  area. 


Dennis  lump  WB60CQ/5,  a  transplanted  newcomer  to  the  dub,  was  told  that  sixes  have  to 
work  harder— and  he  did.  Dennis  finally  managed  a  short  nap  about  daylight,  Sunday 
morning. 


i 
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Or,  Ken  Jenkins  WB6MMV/T 
1801  Cedar  St 
Newberg  OR  97131 


Inside  Coax 

know  what  you're  buying  in  quality 

and  construction 


Coaxial  cable  seems  to 
be  one  of  those  prod- 
ucts where  any  old  brand 
will  do.  Just  use  RC-8/U  for 
high  power  and  RC-58/U  for 
low  power.  Yet,  few  hams 
realize  that  a  typical 
300-Watt  rig  can  lose  more 
than  100  Watts  in  certain 
types  of  coaxial  cable.  Also, 
few  realize  that  RG-8/U  var- 
ies from  manufacturer  to 
manufacturer  in  TVI  pre- 
vention capability 

The  fact  is  that  RG  coax- 
ial cables  are  different, 
varying  in  performance 
from  one  manufacturer  to 
another.  Cost  should  not  be 
a  major  consideration  in  se- 
lecting coaxial  cable.  Many 
hams  will  spend  thousands 


of  dollars  on  a  rig,  tower, 
and  beam  and  then  scrimp 
on  cheap  coaxial  cable 
which  eats  up  transmitter 
power  or  S-units! 

Prior  to  World  War  1 1,  co- 
axial cable  was  unheard  of. 
Open-wire  balanced  line 
was  the  standard  transmis- 
sion line.  However,  with  the 
advent  of  television,  open- 
wire  line  was  a  liability  — it 
radiated  rf  into  many 
places  where  it  was  un- 
wanted. Open-wire  feed- 
lines  also  had  a  nasty  habit 
of  radiating  weak  har- 
monics. The  solution  was  to 
design  a  transmission  line 
that  did  not  radiate  rf  itself, 
so  coaxial  cable  was  devel- 
oped.   These   early   cables 
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Fig.  1,  Attenuation  with  regard  to  frequency 


were  given  RC  designations 
and  usually  manufactured 
to  military  specifications. 

Cable  Selection 

Since  coaxial  cable  now 
is  taken  for  granted,  few 
amateurs  realize  the  differ- 
ences between  one  cable 
and  another  tf  a  construe- 
tion  article  calls  for  RC-8  or 
RG-58  coaxial  cable,  most 
amateurs  assume  that  any 
brand  so  labeled  will  do  the 
trick.  Nothing  could  be  fur- 
ther from  the  truth,  just 
what  does  the  RC-  /U  desig- 
nation mean?  The  RG-  /U 
designation  refers  to  a  stan- 
dard military  designation 
for  cable  which  meets  cer- 
tain specifications  and  test 
requirements.  A  new  set  of 
updated  standards  was  re- 
leased by  the  military  in 
1978-  The  new  require- 
ments were  designed  to 
provide  improved  coaxial 
cable  standards  and  are  re- 
ferred to  as  M[L-C-17E  spec- 
ifications. The  basic  specifi- 
cations advanced  by  the 
military  are  covered  in  the 
following: 

1)  Center  conductor  — type, 
diameter, 

2)  Dielectric —  composition, 
diameter,  tolerance. 

3]  Outer  conductor— type, 
number  of  braid  layers, 
gauge  of  braid  wire,  percent 
braid  coverage. 
4)  Outer  jacket  — composi- 
tion and  diameter 


If  a  cable  meets  the  re- 
quirements and  tests  as  out- 
lined  in  the  military  specifi- 
cations above,  it  is  desig- 
nated as  meeting  an  RG 
specification.  However, 
just  because  a  cable  is  la- 
beled as  RGSIU  by  the 
manufacturer  does  not  en- 
sure that  it  meets  any  of  the 
criteria  spelled  out  in  MIL 
C-17E, 

Because  coaxial  cable  is 
taken  for  granted,  it  is  well 
worth  spending  some  time 
evaluating  which  cable  is 
best  for  you.  The  only  reli- 
able means  of  selecting  ca- 
ble is  to  evaluate  the  test 
data  supplied  by  the  manu- 
facturer. There  are  manu- 
facturers who  do  not  have 
test  facilities  or  the  skills  to 
actually  test  the  cable  they 
produce.  Some  don't  even 
know  what  the  impedance 
of  their  cable  isl  The  mili- 
tary specifications  provide 
a  good  set  of  items  to  evalu- 
ate your  needs. 

Center  Conductor 

The  center  conductor  of 
RC-8/U-type  cable  should 
consist  of  seven  2Vgauge 
bare  copper  wires.  RG-58/U 
variations  come  with  either 
19  tinned  33*gauge  copper 
wires  or  a  single  20-gauge 
bare  copper  wire.  The 
choice  between  stranded 
and  solid  conductors  is 
easy;  if  the  transmission 
line  is  subject  to  twisting  or 
flexing,  then  use  stranded 
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conductor.  Typically, 
stranded  conductor  is  less 
efficient  than  using  a  smgfe- 
wire  center  conductor. 

Dielectric 

Currently  there  are  a  vari- 
ety of  materials  being  used 
for  dielectric  material.  The 
two  most  common  are  poly- 
ethylene and  cellular  poly- 
ethylene or  "foam."  Poly- 
ethylene cable  should  be 
constructed  of  solid  virgin 
polyethylene.  Cable  with  an 
amber  or  gray  color  was 
probably  made  from  re- 
claimed polyethylene 
scrap.  Often  there  are  bub- 
bles in  a  cross  section  of 
this  type  of  cable.  This 
causes  line  imbalances,  cre- 
ating 'loss  points"  along 
the  line. 

The  newer  and  more  pop- 
ular dielectric  material  is 
formed  by  expanding  virgin 
polyethylene  with  a  special 
foaming  agent.  This  foam 
dielectric  has  a  dielectric 
constant  of  1,5,  compared 
to  2.26  for  regular  polyeth- 
ylene dielectric  material. 
The  dielectric  constant  is 
very  important  because  the 
closer  the  dielectric  con- 
stant coefficient  of  a  given 
cable  is  to  1  0,  the  lower  the 
attenuating  ability  of  that 
cable.  The  dielectric  con- 
stant is  also  important  for 
another  reason.  The  dielec- 
tric between  the  center  con- 
ductor and  the  outside 
braid  forms  a  capacitor, 
and  this  capacitance  can 
amount  to  a  significant 
quantity  Consider  the  typi- 
cal ham  with  100  feet  of 
RC-8/U  feedline.  RG-8/U 
has    29.5    pF    capacitance/ 


foot,  while  the  foam  coax 
version  of  RG-8/U  has  24.5 
pF/foot.  This  difference 
alone  amounts  to  500  pF, 
This  capacitance  is  equiva- 
lent to  a  large  loading  ca- 
pacitor across  the  pi  net- 
work of  a  transmitter.  This 
difference  becomes  impor- 
tant when  evaluating  coax 
cable  for  VHF  work. 

There  is  another  consid- 
eration with  respect  to  at- 
tenuation. As  can  be  seen 
from  Fig.  1,  the  attenuation 
of  coax  cable  rises  with  fre- 
quency. 

Every  time  you  boost 
your  radiated  signal 
strength  by  3  dB,  it  is  the 
equivalent  of  doubling 
transmitted  power  A  sim- 
ple example  will  help  here. 
Compare  100'  of  RG-58/U 
with  100'  of  foam  RG-8/U 
on  two  meters.  The  RG-SS/U 
will  lose  almost  6  dB,  while 
the  RC-8/U  foam  cable  will 
lose  a  little  more  than  2  dB. 
In  other  words,  you  would 
need  to  more  than  double 
the  power  with  RG-58/U  to 
achieve  the  same  results  as 
with  foam  RG-8/U. 

Outer  Conductor  or  Braid 

The  most  visible  area  for 
spotting  defective  coaxial 
cable  is  in  the  percent  of 
braid  coverage.  A  good 
grade  of  coaxial  cable  will 
have  at  least  95%  of  the 
dielectric  covered  with  a 
braid  of  36-gauge  copper 
wire.  Good  braid  coverage 
is  essential  for  TVI  preven- 
tion. Double  shielded  coax 
cable  can  be  purchased  to 
provide  100%  braid  cover- 
age. Belden  9688  is  an  ex- 
ample  of   double-shielded 
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fig.  3.  Power  handling  capability  with  respect  to  frequency. 


RC-8/U,  Another  reason  to 
select  cable  with  good 
braid  coverage  is  because 
reduced  attenuation  occurs 
for  cable  that  has  the 
shielding  characteristics  of 
a  metal  tube. 

An  exotic  variation  of 
double-shielded  cable  is  tri- 
axial  cable,  which  consists 
of  a  second  dielectric  be- 
tween the  first  and  second 
braid  (see  Fig.  2).  This  type 
of  cable  is  very  effective  at 
preventing  TVI  from  being 
radiated  and,  unfortunate- 
ly, is  also  very  expensive. 

Jacket  Composition 

Perhaps  one  of  the  most 
crucial  factors  affecting  the 
average  coax's  ability  to  ra- 
diate a  signal  is  the  chemi- 
cal composition  of  the  out- 
er lacket  of  the  cable.  Most 
coax  cable  jackets  are  com- 
posed of  black  or  grey  poly- 
vinyl chloride.  However, 
there  are  two  types:  type  I 
and  type  lla.  The  only  way 
to  distinguish  between 
these  two  is  to  look  for  an 
"A'^  after  the  numbers  in 
the  cases  of  RG-8/U  (RG* 
8A/U)  and  RG-59  tRG-59A/ 
U)  cable.  For  RC-58/U,  a  "C" 
will  indicate  a  type  lla 
jacket  (RG~58C/U).  RG- 
213/U  is  a  50"Ohm  version 
of  RG-8A/U  that  has  a  type 
lla  jacket. 

Type-t  jackets  work  well 
until  the  temperature  rises. 
When  the  temperature  ris- 
es, the  "plasticizef/'  a 
chemical  added  to  the  out- 
er jacket  to  keep  It  soft  and 
flexible,  begins  to  leach 
through  the  outer  braid  and 


into  the  dielectric.  This 
changes  the  electrical  char- 
acteristics of  the  coax  ca- 
ble.  Attenuation  coeffi- 
cients increase,  characteris- 
tic impedances  change, 
and,  of  course,  so  will  swr. 
This  leaching  effect  can  be 
seen  if  you  have  any  old 
RG-8/U  or  RC-58/U  cable 
around.  Strip  off  the  outer 
jacket  and  the  copper 
braid.  If  the  dielectric  ma- 
terial has  a  hazy  black  tint, 
then  the  leaching  process 
has  occurred.  Good  dielec- 
tric material  will  have  a 
characteristic  milky-white 
color,  without  a  trace  of 
black  coloring.  This  leach- 
ing process  occurs  with  or 
without  heat,  but  heat  ac- 
celerates the  leaching  pro- 
cess. Thus,  buying  old,  un- 
used coaxial  cable  is  rarely 
the  bargain  it  might  appear 
to  be.  Old  cable  with  a 
type-l  jacket  is  probably 
useless  as  an  rf  carrier. 

Type-ila  jackets,  on  the 
other  hand,  use  a  different 
method  of  plasticizing  the 
jacket,  with  the  result  being 
the  virtual  elimination  of 
the  leaching  effect.  Thus, 
cable  with  a  type-lla  jacket 
will  last  longer  as  transmis- 
sion line.  The  point  is  sim- 
ple—don't purchase  coax 
cable  unless  it  has  a  type* 
lla  jacket. 

Power  Ratings 

Power  ratings,  like  atten- 
uation characteristics,  are 
affected  by  frequency  [see 
Fig.  3X  These  ratings  as- 
sume a  low  swr  which,  if  not 
present,  will  further  reduce 
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FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 
You  can  send  broadcasT  quality  video  o*  home  movies,  vid«o 
tapei,  computer  games,  etc,  at  a  cosi  tha?  ii  less  than  stoscan. 
Realty  improves  public  service  com  my  nj  cations  for  parades, 
RACES,  CAP  searches,  vueaiher  watch,  etc. 
OX  is  about  the  same  as  2  meter  simplex  -  15  to  TOO  mites, 

ALL  IN  ONE  BOX 

TC-1  Transmitter /Converter  ,  ,  .  , 
Plug  in  camera,  ant.,  mic,  and  TV 
and  you  are  on  the  air.  Oontairis 
AC  supply,  T/R  sw,  4  Modules 
below  ....».,. $  399  ppd 

PUT  YOUR  OWN  SYSTEM  TOGETHER 

TXA5  ATV  Exciter  contains 
video  modulator  and  xtal  on  434 
Of  439.25  mHi,  All  modules 
wired  and  tested  .....$  89  ppd 

PA  5  10  Watt  Linear  matches 
exciter  for  good  color  and  sound. 
This  and  all  modules  run  on 
13.8  vdc $79  ppd 

TVC-2  Dowrmonverter  tunes 
420  to  450  mHz.  Outputs  TV 
ch  2  or  3,  Contains  low  noise 
MRFSOI  preamp $55  ppd 

PACKAGE  SPECIAL  all       FMA5     Audio     Subcarrier     adds 
four  modules  S  239  ppd      standard      TV     sound      to      the 

'^      picture  .  , S  29  ppd 

SEND  SELF-ADDRESSED  STAMPED  ENVELOPE 
FOR  OUR  LATEST  CATALOG  INCLUDING; 
Info  on  how  to  best  get  on  ATV,  modules  for  the  builder, 
complete  units,  b&w  end  color  cameras,  antennas,  monitors, 
etc.  and  more.   20  years  experience  in  ATV. 
Credit   card  orders  call    (21 3f    447-4565.        Check,   Money 
Order  or  Credit  Card  by  matl. 


P.C.  ELECTRONICS 


Maryann  ^522  PAXSON  ^om 

WBerSS       ARCADIA,  CA  9t006        W60RG 


the  power-handling  capa- 
bilitv  of  the  line.  The  point 
here  should  be  obvious  — 
don't  try  to  feed  a  kilowatt 
into  RC-58/U  on  two  me- 
ters, !t  is  important  to  know 
the  power-handling  capa- 
bilities of  the  cable  you  use, 
not  just  in  general,  but  for 
the  specific  frequencies 
you  plan  to  use. 

Impedance 

The  critical  question  here 
is  to!erance.  Factors  such  as 
percent  braid  coverage,  di- 
ameter and  composition  of 
dielectric  material,  and  the 
type  of  outer  jacket  materi- 
al all  affect  cable  imped- 
ance. If  a  power-consuming 
mismatch  is  to  be  avoided, 
then  the  cable  should  be 
within  10%  of  its  specified 
impedance.  Usually,  the 
tolerance  of  a  cable  can  be 
found  in  the  manufacturer's 
specification  sheets.  Often, 
when  you  go  to  the  local 
store,  specification  sheets 
aren't  available.  You  can 
play  it  safe  in  this  situation 


by   sticking  with   a   major 

brand  manufacturer. 

Conclusions 

By  following  the  FK>int5 
mentioned  above,  you  can 
usually  avoid  purchasing 
second-rate  coaxial  cable. 
The  best  cable  you  can  buy 
wilt  meetMIL-G17E  specifi- 
cations. You  probably 
won't  find  MIL-C-17E  cable 
in  your  local  ham  store,  and 
if  you  do,  its  price  might 
shock  you.  The  usual  high 
quality  cable  in  your  local 
ham  store  will  probably 
meet  the  previous  MIL-C- 
17D  specifications  and 
won't  cost  as  much  as  MIL- 
C-17E  cable.  However,  MIL- 
C-17D  specification  coax 
cable  will  be  adequate  for 
most  average  ham  use  ■ 


Note:  Another  cable  worth  con- 
sldermg  Is  RG-8X.  This  grey 
coax  is  half  the  dianr\et6r  of 
RG-8,  displays  similar  atten- 
uation and  power  handling  char- 
acteristics (75%),  and  is  an  ex- 
cellent buy.— Ed. 
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We  Want  to  DEAL— Call  Us— We'll  Do  It  Your  Way. 

WE'RE  #1 


master  charge 


NOTE;     SEND  S1.00  FOR  OUR  CURRENT  CATALOG  OF  NEW  AND  RECONDITIONED  EQUIPMENT, 

*  ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF  UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST   SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE 
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MORE  PERFORMANCE  FOR  YOUR  DOLLAR! 

COMPETITORS  KNOW  ABOUT  THE 


ISOPOLE  144 

$49.95 
ISOPOLE  220 

$44.95 

MAST  NOT 

suppuao 


DO  YOU?   STUDY  THE  FACTS... 

The  ISO  Pole  is  building  a  strong  reputation  for  quality  in  design  and  superi- 
or performance.  The  IsoPole's  acceptance  has  already  compelled  another 
large  antenna  producer  to  make  a  major  design  modification  to  his  most 
popular  VHF  Base  Station  antenna.  Innovative  IsoPole  conical  sleeve  de- 
couplers (pat.  pend.)  offer  many  new  design  advantages. 

All  IsoPole  antennas  yield  the  maxinnum  gain  attainabie  for  their  respective 
lengths  and  a  zero  degree  angle  of  radiation.  Exceptional  decoupling  results 
in  simple  tuning  and  a  significant  reduction  in  TV!  potential.  Cones  offer 
greater  efficiency  over  obsolete  radials  which  radiate  in  the  horizontal  plane 
and  present  an  unsightly  bird's  roost  with  an  inevitable  ^^fallout  zone'^  below. 
The  IsoPotes  have  the  broadest  frequency  coverage  of  any  comparable  VHF 
base  station  antenna.  This  means  no  loss  of  power  output  from  one  end  of  the 
band  to  the  other,  when  used  with  SWR  protected  solid  state  transceivers. 
Typical  SWR  is  1.4  to  1  or  better  across  the  entire  band! 


\  M. 


MEM   tSOPOLE 


vswR  ti  Ffcouecv 


FnEauENPf 


-i^ir 


MO 

FREQilEMCT  -   mVH 


Outstanding  mechanical  design  makes  the  IsoPofe  the  only  logical  choice 
for  a  VHF  base  station  antenna.  A  standard  50  Ohm  SO-239  connector  is 
recessed  within  the  base  sleeve  (fully  weather  protected).  With  the  IsoPote, 
you  will  not  experience  aggravating  deviation  in  SWR  with  changes  in  weath- 
er.  The  impedance  matching  network  is  weather  sealed  and  designed  for 
maximum  legal  power  The  insulating  material  offers  superb  strength  and 
dielectric  properties  plus  excellent  long-term  ultra-violet  resistance.  All 
mounting  hardware  is  stainless  steeL  The  decoupling  cones  and  radiating 
elements  are  made  of  corrosion  resistant  aluminum  alloys.  The  aerodynamic 
cones  are  the  only  appreciable  wind  load  and  are  attached  directly  to  the 
support  (a  standard  TV  mast  which  is  not  supplied) 

Operating  on  MARS  or  CAP?  The  IsoPole  and  IsoPole  Jr.  antennas  will 
typically  operate  at  least  ±2  MHz  outside  the  respective  ham  band  without 
re-tuning.  However,  by  simple  length  adjustment  the  IsoPoles  can  be  tuned 
over  a  wider  range  outside  the  ham  bands. 

Our  competitors  have  reacted  to  the  IsoPole,  maybe  you  should  too! 
Order  your  IsoPole  or  IsoPole  Jr,  today  from  your  favorite  Amateur  Radio 
Distributor.  For  more  information  on  other  exciting  AEA  products,  contact 
Advanced  Electronic  Applica- ^K  ^h  ^k 
tions,  Inc..  P.O.  Box  2160,       ^B  ^Z  ^A   B|.s„ae  vou  the 

Lynnwood.  WA  98036.  MA^_MM  S        S^i^        ^ 

Call  206/775-7373  ^^^^M^^^  Brealithrougn! 

PRICES  AND  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION. 


£S^ 


ISOPOLE 
144JR 

ISOPOLE 
220  J  R 
$39.95 

MAST  NOT 
SUPPUED 
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The  "No  Antennas"  Antenna 

a  coaxial  dipole  is  one  woman's  solution 
to  problems  with  pesky  landlords 


Are  you  one  of  the  un- 
fortunate few  who 
happens  to  be  an  apart- 
ment dweller  ham?  And  is 
your  landlord  or  apartment 
manager  one  who  forbids 
outdoor  antennas  of  any 
sort?  If  so,  this  article  may 
be  for  you  The  problem  of 
erecting  an  antenna  in  a 


"no  antennas  outdoors''  sit- 
uation is  a  tricky  one,  in- 
deed. This  limits  one  to  in- 
door antennas,  the  logic  be- 
ing that  what  is  not  seen 
will  not  be  noticed 

After  experimenting  with 
many  different  types  of  in- 
door antennas,  all  with  di- 
sastrous results  and  much 


7-3 -so  METERS 
3e.«  M  [(20ft.]  TOTAL 


40  mETERS 
r9,0M  Ifi^nj  TOTAL 


20  METERS 

10.211  (»ll-fiia^l  TOTAL 


/5  METERS 

72  m  t22H    lOiiLj  TOTAL 


fO  METERS 

S  4  III  ilTfl  Ziti  »  TOTAk 


f/g.  T,  Antenna  fengths. 


TVI,  I  finally  came  upon  a 
coaxial  dipole  suggested  by 
a  fellow  ham  friend  This 
antenna  appealed  to  me 
because  of  its  greatly  atten- 
uated harmonics,  thus  les- 
sening the  TVl  problem  Un- 
like a  conventional  dipole, 
this  antenna  is  very  broad- 
banded,  covering  from  500 
kHz  to  1  MHz,  depending 
upon  band  used,  and  with 
an  swr  under  2:1  at  band 
edges. 

Its  broadband  character- 
istics are  due,  in  part,  to  the 
feedline  being  matched  to 
the  antenna  and  the  elec- 
trical incorporation  of  its 
own  baton,  with  the  result 
that  no  add-on  antenna 
tuner  or  balun  is  required. 
The  coaxial  dipole  has  a 
slight  amount  of  gain  over  a 
conventional  dipole,  and 
since  the  vinyl  jacket 
covers  the  entire  antenna,  it 
reduces  static  charge  build- 
up considerably,  which 
causes  a  popping  noise  in 
the  receiver  when  dis- 
charged Thus,  the  coaxial 
dipole  is  a  very  "quiet" 
antenna  with  slightly  strong- 
er signal  punch  than  a  con- 
ventional dipole. 

Construction  of  the  an- 
tenna is  simple.  One  may 
use  either  RC-8/U  or  RG- 
58A/U  coax,  the  latter  being 


lighter  in  weight  and  easier 
to  work  with.  Maximum 
legal  power  can  be  used 
with  either  choice  of  coax. 
For  antenna  lengths,  see 
Fig.  1.  The  40-meter  anten- 
na will  be  used  as  an  ex- 
ample. 

Begin  construction  by 
removing  2.5  cm  (1")  of 
vinyl  jacket  (1/2"  each  side 
of  center]  at  the  center  of 
the  antenna.  Cut  the  shield 
in  the  center  all  the  way 
around  the  coax.  Care  must 
be  used  so  that  you  do  not 
cut  the  dielectric  or  the 
center  conductor.  Next, 
form  two  leads  with  the 
shield  as  shown  in  Fig.  2. 
This  is  the  feedpoint  of  the 
antenna. 

From  this  center  feed- 
point,  measure  out  each 
side  of  center  5.1  m  (16' 9") 
and  cut  the  coax  at  that 
point.  Remove  approxi- 
mately 2,5  cm  of  vinyl 
jacket  from  each  of  the 
ends  and  fold  back  the 
shield  so  that  the  dielectric 
is  exposed.  Cut  and  remove 
about  2.5  cm  of  this  insula- 
tion, being  careful  not  to 
cut  the  center  conductor. 
Then  twist  the  shield  and 
center  conductor  together 
and  solder  This  must  be 
done  at  both  ends  and 
forms  the  52-Ohm  match- 
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Fig.  2.  Feedpoint  connection. 


rng  section  and  balun. 

Next,  cut  two  lengths  of 
coax,  each  44  m  (14  9'') 
long.  Then  remove  2.5  cnn 
of  Vinyl  jacket  from  all  four 
ends,  fold  back  the  shield, 
remove  center  insulation, 
and  twist  shield  and  center 
conductor  together  as  be- 
fore. This  forms  the  end  sec- 
tions of  the  antenna.  Attach 
one  of  these  end  sections  to 
one  end  of  the  matching 
section  by  twisting  together 
the  prepared  ends  and  sol- 
dering. In  the  same  manner, 
solder  the  remaining  end 
section  to  the  other  end  of 
the  matching  section. 
Waterproof  these  joints  as 
best  you  can.  Waterproof- 
ing of  the  ends  will  be  done 
later,  for  they  may  need 
cutting  for  tuning  purposes. 

The  next  step  is  to  attach 
the  feedline.  Any  random 
length  of  coax  will  do,  but  it 
must  be  of  the  same  type 
used  for  construction  of  the 
antenna.  Remove  approxi- 
mately 2.5  cm  of  vinyl  jack- 
et from  the  end  of  feed  line, 
fold  back  the  shield,  and 
remove  center  insulation. 
Form  two  leads  with  the 
shield  and  center  conduc- 
tor. At  the  feedpoint  of  the 
antenna,  connect  the  feed- 
line  by  soldering  the  feed- 
line  center  conductor  to 
one  of  the  feedpoint  feads. 
Then  solder  the  feedline 
shield  to  the  remaining 
lead.  You  may  wish  to 
waterproof  this  area,  mak- 
ing sure  that  the  feedpoint 
leads  do  not  touch  each 
other  and  short  out.  Follow 


this  procedure  for  antennas 
on  other  bands. 

Erecting  the  antenna  is 
next.  If  you  have  access  to 
^n  attic  or  crawl  space  in 
the  roof  of  your  apartment 
building,  so  much  the  bet- 
ter.  Using  monofilament 
fishing  line  as  anchor  ties,  a 
series  of  half  hitches  along 
the  vinyl  jacket  ends  of 
antenna  will  do  nicely  for 
anchoring  the  antenna.  The 
monofilament  Ifne  will  bite 
into  the  vinyl  as  it  is  pulled 
taut. 

If  you  are  not  fortunate 
enough  to  have  access  to 
an  attic,  the  antenna  may 
be  stapled  to  a  living  room 
or  bedroom  ceiling  using 
plastic  cable  ties  or  any 
other  non-conducting  mate- 
rial as  support.  Wrap  the 
cable  ties  around  the  anten- 
na at  intervals  and  staple 
the  free  end(s)  of  the  ties  to 
the  ceiling.  Do  not  staple  di- 
rectly through  the  antenna 
itself. 

This  antenna  can  be  used 
as  a  dipole  or  inverted  vee. 
If  used  as  a  dipole,  try  to 
erect  as  much  of  it  as  possi- 
ble in  a  straight  line,  keep- 
ing it  as  far  away  from  large 
metal  objects  as  feasible. 
The  ends  may  hang  down  as 
long  as  they  don't  touch 
any  nearby  metal  objects. 
More  than  one  antenna 
may  be  erected  in  the  same 
area,  providing  they  are  run 
at  angles  to  each  other 
rather  than  being  parallel. 
The  reason  for  this  is  that 
the  inactive  antenna  could 
absorb    some   signal    from 


the  active  antenna,  thereby 
attenuating  the  signal  out- 
put.^ 

After  erecting  the  anten- 
na, check  swr  and  trim  the 
ends  if  needed.  Be  sure  to 
twist  the  ends  of  the  anten- 
na as  before  (shield  to  cen- 
ter conductor),  then  recheck 
swr;  The  antenna  will  inter- 
act with  any  hidden  wiring 
in  walls,  so  a  considerable 
amount  may  have  to  be 
trimmed  from  each  end 
Once  you  have  gotten  the 
swr  down  to  an  acceptable 
level,  solder  the  ends  of  the 
antenna  and  waterproof 
them  if  desired.  This  com- 
pletes construction 

Aside  from  a  low-pass 
filter,  no  other  add-ons  are 
needed,  the  filter  being  on- 
ly a  safety  precaution.  And, 
since  the  antenna  is  basical- 
ly omnidirectional,  orienta- 
tion can  be  determined  by 
the  space  available  at  your 
location. 

Once  you  start  enjoying 
the  pleasures  of  operating 


from  your  apartment  with 
this  antenna,  you  will  be 
amazed  at  what  you  can 
work  and  the  signal  reports 
you  get  with  it.  I  have  used 
coaxial  dipoles  on  10,  15, 
20,  and  40  meters  from  an 
apartment,  and  all  are 
stapled  Co  a  ceiling  in 
"inverted-U  '  fashion  rather 
than  as  an  inverted  vee.  Sig- 
nal reports  received  vary 
from  S^  to  60  dB  over  S-9, 
TV  I  is  minimal,  considering 
my  TV  is  only  a  mere  ten 
feet  from  the  antenna  and  t 
run  200  Watts  PFP. 

With  these  coaxial 
dipoles  in  use  for  over  two 
years  now,  I  have  gotten 
Worked  All  Continents; 
Worked  All  States,  and 
DXCC  with  121  countries 
worked  to  date.  So  there's 
no  telling  what  you  can  do 
with  this  antenna  and  you 
may  be  pleasantly  surprised 
at  the  results.  It  sure  beats 
non-operating  just  because 
you  live  in  an  apartment! 
Happy  DXinglH 
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Slow-Scan  in  Bits  and  Bytes 

microprocessors  and  plug-in  cards  can 
give  you  flexibility  on  SSTV 


When  starting  on  my 
first  slow-scan  tele- 
vision {SSTV)  project  back 
in  1977,  little  help  was 
available.  To  initiate  even 
the  most  primitive  functions 
required  a  significant  ef- 
fort. The  microprocessor  in- 
dustry lias  advanced  far  in 


these  past  few  years,  how- 
ever, to  a  point  where  hard- 
ware is  available  off  the 
shelf  for  many  applications. 
A  home  experimenter  can 
create  an  entire  computer 
system  in  a  few  hours  sim- 
ply by  selecting  cards  and 
plugging  them  into  a  com- 


mon bus  where  the  bus  is 
just  a  number  of  common 
connectors  mounted  on  a 
PC  board. 

The  concept  of  picking 
and  chosing  components  is 
not  a  new  one.  This  tech- 
nique is  standard  in  ht-fi 
systems.    One    can    buy 


Photo  A.  Computer  installation  of  K6AEP. 
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speakers  from  one  manu- 
facturer, a  turntable  from 
another,  and  an  amplifier 
from  a  third.  Why  not  apply 
this  technique  to  com- 
puters? 

You  may  ask,  how  does 
all  of  this  apply  to  amateur 
radio  SSTV?  In  this  article  I 
will  discuss  two  compo- 
nents, or  cards,  which  can 
plug  into  a  common  bus  to 
create  a  microprocessor- 
based  SSTV  system.  A  sys- 
tem of  this  type,  unlike  its 
hardwarenanty  counterpart, 
has  great  flexibility.  If  your 
ham  shack  is  as  con- 
gested as  mine  — see  Photo 
A  — you  don't  have  room  to 
install  a  box  which  is  de- 
voted only  to  SSTV.  With 
these  cards  and  a  general- 
purpose  microcomputer 
system,  an  SSTV  system 
with  unbelievable  flexibil- 
tty  and  features  can  be 
created.  The  system  can  be 
used  for  other  amateur 
radio  modes,  i.e.,  RTTY  or 
CW,  by  simple  program 
changes. 

Before  plowing  ahead  in- 
to pages  of  technical 
details,    I    think    a    short 


review   of  SSTV  is  appro- 
priate. 

SSTV  Description 

SSTV  is  a  scheme  to 
transmit  and  receive  tele- 
vision pictures  over  ama- 
teur radio.  The  pictures 
have  reduced  resolution 
and  are  slow,  hence  the 
name. 

SSTV  has  a  bandwidth 
low  enough  to  be  compati- 
ble with  all  amateur  trans- 
mitters. The  pictures  are 
received  and  generated 
from  audio  tones  which  are 

varied  proportionatety  to 
the  television  rates.  Typical 
tones  are  1500  Hz  for  black 
and  2300  Hz  for  white,  with 
in  between  tones  for  vari- 
ous gray  levels.  To  synchro- 
nize these  video  frequen- 
cies, a  tone  (1200  Hz)  must 
be  provided.  All  that  has  to 
be  done  to  interface  SSTV 
to  the  amateur  equipment 
is  to  plug  the  transmitted 
SSTV  into  the  microphone 
jack  and  the  received  SSTV 
directly  into  the  micropro- 
cessor. 

Tfte  Hardware 

To  make  a  system  like 
this  possible  requires  the 
four  components  shown  in 
Fig.  1.  Each  component  is  a 
product  of  modern  technol- 
ogy and  is  difficult  for  the 
non-computer  expert  to 
understand.  However,  if 
you  treat  each  component 
simply  as  a  black  box  and 
don't  worry  about  how  it 
functions,  interfacing  can 
be  easy, 

ril  discuss  each  of  the 
components  individually, 
starting  with  the  two  fast- 
scan  interfaces. 

I.T/ie  Digisector  Televi- 
sion  Camera  Interface.  The 
Digisector  is  an  interface 
card  for  any  standard 
(NTSC)  or  non-standard  (in- 
dustrial) television  camera. 
The  card  is  available  from  a 
firm  in  southern  California 
called  Microworks.^  The 
card  is  available  in  three 
configurations,  allowing  at- 
tachment to  a  number  of 
microprocessor   systems, 


i.e.,  IEEE-696(S-100),  SS-50, 
and  Apple.  All  cards  func- 
tion in  a  similar  manner,  as 
follows:  The  cards  section 
the  TV  picture  up  into  a 
maximum  of  256  X  and  Y 
coordinates,  You  can  ad- 
dress up  to  65k  picture  lo- 
cations with  the  card.  The 
card  will  respond  to  the 
programmed  coordinates 
with  a  6-bit  (64)  gray-tevel 
pixeL  The  card  responds 
very  quickly,  within  12 
microseconds  maximum. 

The  card  accomplishes 
this  trick  by  using  a  fast 
sample-and-hold  and  a 
medium-speed  successive 
approximation  analog-to- 
digital  converter.  You  pro- 
gram where  you  want  the 
card  to  digitize  a  pixel  by 
loading  the  X  and  Y  coordi- 
nates in  their  respective 
ports.  The  port  is  connected 
to  two  8-bit  comparators 
which  are  in  turn  connected 
to  two  counters.  The  count- 
ers are  driven  by  pulses 
derived  from  the  camera's 
vertical  and  horizontal 
sync.  When  the  pro- 
grammed count  equals  the 
counter,  you  have  a  match 
and  the  video  signal  is 
digitized. 

The  Microworks  people 
did  this  using  23  ICs  for  the 
DS-68  (SS-50)  and  25  ICs  for 
the  DS'80  (IEEE-696).  They 
did  a  great  job  with  the 
DS-6a  in  cramming  so  much 
circuitry  onto  a  small  SS-50 
I/O  card  (Photo  B).  The  card 
has  only  two  adjustments: 
brightness  and  width.  The 
brightness  is  used  to  com- 
pensate for  the  camera 
room  lighting.  The  width  is 
used  to  adjust  the  maxi- 
mum right'hand  X  coordi- 
nate location  of  picture 
digitization. 

2.  Tfie  Fast-Scan  TV 
Display  Interface.  This 
board  is  one  of  the  most  re- 
cent additions  to  the  Micro- 
works  product  line.  The 
board  can  be  used  for  three 
unique  functions: 

•  Fast-scan  gray-Ievel  dis- 
play interface.  (Display  has 
a  density  of  128  pixels  on 
128    lines    with    16    gray 


Photo  B.  Digi&ectof  card 


evelsj 

•  Fast-scan  high-resolution 
graphics  display  interface. 
(Display  has  a  density  of 
256  pixels  on  256  lines  with 
two  gray  levels.) 

•  Static  RAM  board.  8K, 
Since  the  purpose  of  this 

article  is  SSTV,  the  f ast-scan 
gray-level  display  mode  is 
of  the  most  interest.  To 
display  a  gray-level  picture. 


afl  that  has  to  be  done  is  to 
address  the  card  for  any  SK 
free  RAM  area  and  connect 
the  TV  display  to  the  appro- 
priate output.  The  board 
has  two  composite  video 
outputs,  one  for  high-reso- 
lution graphics,  the  other 
for  the  gray-level  display,  I 
found  it  convenient  to 
mount  a  switch  on  the  top 
of  the  card  to  switch  be- 
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Fig.   1.   Block  diagram  of  a  microprocessor-based  SSTV 
system. 
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The  board  functions  by 
allowing  the  on-board  RAM 
to  be  refreshed  at  a  video 
rate  continuously.  If  you 
wish  to  read  or  write  to 
RAM,  the  video-refresh  pro- 
cess is  halted  for  the  period 


of  reading  or  writing  while 
the  CPU  gains  control  of 
the  on-board  RAM.  This  has 
a  noticeable  effect  on  your 
monitor  as  a  small  black 
line  called  a  "sparkle/' 
Otherwise,  the  picture  is 
flawless,    with    a    quality 


compatible  with  any  com- 
mercial SSTV  scan  convert- 
er 

An  experiment  which  I 
enjoy  is  running  memory 
tests  on  the  board.  You  can 
see  how  your  memory  test 
is  performing.  The  patterns 


on  the  TV  display  are  strik- 
ing. 

To  understand  how  the 
pixels  are  formatted  in 
memory,  Fig.  2  can  be  used 
as  a  guideline. 

You  can  see  that  if  some- 
how the  picture  was  placed 
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in  memory,  it  would  auto- 
matically be  displayed. 
When  you  first  look  at  the 
Microworks  board,  you  will 
be  surprised  at  the  small 
number  of  components 
(Photo  C).  (This  card  is  not  a 
production    model,    1    in- 


clude the  photo  even 
though  it  is  not  representa- 
tive of  the  final,  profession- 
al-looking product.) 

3.  The  Slow-Scan  Tele- 
vision tnterface.  The  SSTV 
interface  card  is  the  only 
non-commercially-avail- 


able interface  card  that  I 
use  in  the  system.  I  still  use 
the  same  card  which  was 

described  in  73  Magazine^  I 
woufd  like  to  redesign  the 
card  some  day  and  use 
more  state-of-the-art  com- 
ponents. 


This  card  functions  by 
taking  a  dc  voltage  propor- 
tional to  the  SSTV  fre- 
quency, sampling  the  volt- 
age with  an  analog-to-digi- 
tal converter,  and  then 
placing  the  pixel  into  mem- 
ory. The  SSTV-output  inter- 
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Photo  C.  Micmworks  fast-scan  display  card 


face  takes  the  output  from 
a  digital-to-analog  convert- 
er and  feeds  it  into  an  SSTV 
modulator. 

4,  The  Microprocessor 
Component  Remember  to 
treat  the  microprocessor  as 
just  another  system  compo- 
nent. It  can  consist  of  a  CPU 
card,  a  serial  port,  and  a  ter- 
minal. (The  microprocessor 
also  could  be  a  more  com- 
plex device  such  as  a  single- 
board  computer.)  The  soft- 
ware which  I  will  present 

Kaytotid  Selection 


ESC 
Backspace 


later  in  this  article  can  pro- 
vide a  software  package 
which  could  be  used  for 
both  system  configurations. 

The  Microworks  cards 
which  I  tested  for  this  arti- 
cle are  all  SS-50  boards. 
Therefore,   a   motherboard 

must  be  acquired  to  plug  in 
the  cards  if  you  wish  to  du- 
plicate my  work,  The  SS-50 
bus  has  been  used  by  a 
number  of  manufacturers 
since  1976.  This  computer 
bus  structure  is  a  good  low- 
Program  Function 

TransmH  the  picture  displayed  on  th@  Micro- 
worlds  display  on  SSTV.  The  program  will  ask 
for  the  number  of  loops  desired. 
Receive  SSTV  pictures  and  display  them  until 
a  key  is  struck  on  the  keyboard.  If  a  key  other 
than  5  or  6  IS  struck,  the  routine  wHI  end.  If 
the  key  is  a  5,  50-H2  SSTV  will  be  received.  If 
the  key  is  a  6, 6O-H2  SSTV  will  be  received. 
Capture  a  TV  Image  from  the  Microworks  Digi- 
sector  Card,  The  image  Is  displayed  on  the 
Microworks  Fast-Scan  Display  card. 
Jump  to  TSC  FLEX  9  DOS  warm  start. 
Jump  to  Radio  Shack  BASIC  cold  start. 


Program  Constant 

VIDEO 

Pixels/line 

FRE60 

FRE50 


Fig.  3, 

Function 

Picture  RAM  start  of  upper  right-hand  corner 

Constant  #111  loaded  in  RECFST 

60-Hz  defay  constant 

50-Hz  delay  constant 


fig-  4- 
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cost  approach  for  system 
construction.  Card  costs  in 
most  cases  tend  to  be  lower 
thanthelEEE-696(S-100)or 

Apple  bus.  The  manufactur- 
ers and  numbers  of  cards 
available  for  this  bus  are 
large. 

Another  approach  to  in- 
terface the  Microworks 
cards  is  to  use  a  single- 
board-computer  compo- 
nent which  can  attach  to 
the  SS-50  bus.  An  exciting 
product  which  will  be  very 
popular  in  the  1980s  is  the 
Radio  Shack  Color  Com- 
puter. This  computer  was 
introduced  in  late  1980  and 
is  the  first  commercial 
single- board  computer 
which  uses  the  Motorola 
6809  processor.  The  6809  is 
a  very  advanced  processor 
which  provides  compute 
power  which  exceeds  that 
of  any  of  the  existing  8-bit 
processors  now  available. 

One  of  the  interesting 
features  of  the  color  com- 
puter is  the  ease  of  interfac- 
ing. An  adapter  could  be 
constructed  between  the 
side  game  cartridge  cor^ 
nector  and  the  SS-SO  bus. 
Pins  on  the  cartridge  con- 
nector go  directly  to  the 
6809  CPU  chip.  All  that  has 


to  be  done  is  to  add  buffers 
on  a  small  prototype  card. 
Run  short  wires  to  the  SS-50 
bus.  You  can  then  add  the 
Microworks  cards  and  you 
have  a  working  SSTV 
system. 

I  understand  that  a 
manufacturer  will  soon  of- 
fer such  a  SS-50  adapter. 
For  those  of  you  who  wish 
to  construct  your  own 
adapter,  Table  1  is  provid- 
ed. This  gives  a  detailed 
description  of  each  pin  on 
the  Radio  Shack  computer 
and  the  equivalent  pin  on 
the  SS-50  bus. 

You  may  ask  if  it  is  possi- 
ble to  adapt  older  Z80- 
based  Radio  Shack  com 
puters  to  the  SS-50  bus.  It  is 
possible,  but  probably 
would  take  a  significant  ef- 
fort. Since  the  color  com- 
puter is  so  cost-competi- 
tive, it  would  be  consider- 
ably easier  to  obtain  one 
than  to  spend  the  time  and 
effort  adapting  an  older- 
generation  Z80"based  ma- 
chine. 

The  Software 

To  glue  all  the  pieces  to- 
gether, what  is  needed  is  a 
software  package.  The  pro- 
gram is  a  software  package 
which  makes  a  complete 
SSTV  system.  It  is  written  to 
run  on  either  an  SWTP 
6809-type  system  or  a  Radio 
Shack  color  computer  The 
package  is  less  than  IK  in 
size  and  is  written  to  be 
position-independent  This 
feature  is  available  only 
with  the  6809  processor. 
This  means  that  you  can 
key  the  program  into  any 
place  you  like  in  your  RAM 
memory  and  it  will  run. 

Since  the  program  is  well 
commented,  I  will  not  pro- 
vide flowcharts  but  will 
discuss  the  programming  of 
the  Microworks  cards  in 
some  depth. 

Systems  Programming.  At 
the  start  of  the  program  is  a 
listing  of  program  equates 
and  constants.  The  program 
assumes  that  the  following 
is  the  configuration  of  the 
SS-50  cards: 
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TOLL-FREE 


Collins 

Dentron 
Drake 


BEFORE  BUYING 

«ICOM 

•Kenwood 
•Tempo 


Ten-Tec 
Swan 

Yaesu 


PROBABLY 


v41A/VlRAQiaJCENL 

8340-42  Olive  Blvd.*  P.O.  Box  28271  •  St*  Louis,  MO  63132      ^32 


'  f^eadm  Smytce — s^ep«ge  130 


73  Magazine  •  May^  1981     89 


Digisector  base 

address 

Serial  terminal 

Fast-scan  display 

RAM 

SSTV  interface 


--$£000 

"$E004 

-saooo 

-SEOIO 


Photo  D.   SSTV  picture  via  amateur  radio— live  shot  of 

WB:iAPB  on  10  meters,  December  22,  1980. 


TRS-80C  Pin 

Name 

SS-50  Pin 

1 

-12  volts 

(notel) 

2 

+  12  volts 

(note  1) 

3 

Not  HLT 

45 

4 

NMI 

36 

5 

Reset 

42 

6 

E 

39(pha5e  2) 

7 

Q 

(note  2}  40 
(VMA) 

B 

Roni  init 

none 

9 

+  5 

(note  1) 

10 

00 

1  (note  3) 

11 

D1 

2(note  3) 

12 

D2 

3{note  3) 

13 

D3 

4(note  3) 

14 

D4 

5(note  3) 

15 

D5 

6(note  3) 

16 

D6 

7(note  3) 

17 

D7 

8(note  3) 

18 

RAA/ 

41 

19 

AO 

24 

20 

A1 

23 

21 

A2 

22 

22 

A3 

21 

23 

A4 

20 

24 

A5 

19 

^ 

A6 

Id 

26 

A7 

17 

27 

A6 

16 

28 

A9 

15 

29 

A10 

14 

30 

All 

13 

31 

A12 

12 

32 

Select  $CO0O-FF00 

none 

33 

Gnd 

25,26,27 

34 

Gnd 

25,26,27 

35 

Audio  input 

none 

36 

Select  $FF40'FF5F 

none 

37 

ATS 

11 

38 

AI4 

10 

39 

A15 

9 

40 

Disable  BASIC  ROM 

none 

Notes:  1.  All  SS-50  bus  voltage  must  be  developed  on  the  bus, 

2.  VMA  js  developed  by  ANDing  E  and  Q. 

3.  Data  lines  must  fese  Inverted  on  the  SS-50  bus. 

Table  1,  Radio  Shack  Color  Computer  pinout  vs.  SS-50  bus. 
]mBO     73  Magazine  *  May,  1981 


The  object  code  can  be 
patched  to  accommodate 
any    configuration    you 

have.  If  you  are  using  a 
Radio  Shack  color  com- 
puter, the  byte  labeled  RS 
should  be  changed  to  a  $FF, 
With  this  change,  all  com- 
munications messages  to 
and  from  program  are 
routed  through  the  BASIC 
ROM.  One  other  change 
should  be  made  with  the 
Radio  Shack  computer.  The 
base  address  of  $8000  is  in 
conflict  with  the  extended 
BASIC  ROM,  If  this  is 
changed  to  $6000,  the  com- 
puter should  be  happy, 

You  may  ask,  how  do  I 
load  this  program  into  my 
Radio  Shack  computer? 
Well,  Microworks  can  help 
out  again  They  can  provide 
a  monitor  program  called 
"CBUG"  which  will  load 
from  audio  cassette  tape  or 
run  in  a  single  2716 
EPROM.  The  2716  will  plug 
directly  in  the  Radio  Shack 
computer  in  the  extended 
BASIC  ROM  socket.  You 
then  will  have  a  program  in 
which  you  can  use  ma- 
chine-language program- 
ming to  load/save  from  the 
built-in  audio  cassette  intei- 
face. 

Eight  bytes  of  program 
delays  are  placed  as  con- 
stants at  the  beginning  of 
the  program.  These  delays 

were  empirically  derived  on 
my  home-brew  6809  system 
with  a  1-MHz  cycle  time 
The  Radio  Shack  computer 
operates  at  a  0.8949-MHz 
rate;  therefore,  all  con- 
stants have  to  be  increased 
slightly- 

Eight  program  variables 
are  defined  with  equates  of 
minus  numbers  at  the  pro- 
gram start.  These  variables 
can  be  located  anywhere  in 
the  memory  space.  Their 
location  is  defined  by  the 
location  of  the  system  stack 
when    the    SSTV    program 


was  executed.  The  system 
stack  is  transferred  to  the 
user  stack  and  then  decre- 
mented by  20.  All  references 
to  these  variables  are  made 
referenced  to  the  user 
stack.  This  is  a  common 
programming  technique 
which  is  used  on  advanced 
processors  like  the  6809  for 
program-position  indepen- 
dence. The  user  stack  is  left 
at  this  location  throughout 
program  execution. 

Main  Line  Software.  After 
initialization  of  the  user 
and  system  stacks,  the 
START  program  is  execut- 
ed. This  routine  displays  a 
menu  on  the  terminal  or  TV 
set  in  the  case  of  the  Radio 
Shack  computer  Five  pro- 
gram options  are  possible, 
as  shown  in  Fig.  3. 

Receive  Software.  The 
receive  software  is  very 
similar  to  two  previously 
published  articles. ^-^  There- 
fore. I  will  not  discuss  the 
basic  principles  in  this  arti- 
cle. One  major  difference 
between  thts  program  and 
the  others  is  the  formatting 
of  pixels  in  memory.  The 
memory  in  this  case  is  the 
fast-scan  display  card 

A  problem  exists  with  all 
SSTV  display  systems  — as- 
pect ratio.  SSTV  has  an 
aspect  ratio  of  1:1  where  a 
normal  TV  is  4:3.  Another 
factor  which  must  be  ad- 
dressed is  the  type  of  TV 
which  you  are  using.  Some 
displays  underscan  the  pic- 
ture while  others  overscan 
slightly.  In  this  software 
package,  I  chose  to  slightly 
overscan  the  SSTV  picture 
on  both  the  right-  and  left- 
hand  borders.  On  the  verti- 
cal, I  decided  to  lose  about 
8  scan  lines  off  the  bottom 
of  the  picture.  This  ap- 
peared to  be  a  satisfactory 
compromise  A  typical  SSTV 
picture  received  via  ham 
radio  appears  in  Photo  D. 

You  may  have  to  modify 
slightly  the  video-scan  area 
to  achieve  optimum  results. 
This  is  accomplished  by 
modifying  program  con- 
stants in  the  areas  listed  in 
Fig,  4. 


5  MODES:  CW,  Baudot,  ASCII,  memory  keyer, 
Morse  code  practice.  TWO  MODELS:  MFJ'496, 
$339,95,  256  character  buffer,  256  character  mQS- 
sage  memory,  automatic  messages,  serial  numbermg, 
repeat/delay.  MFJ'494,  $279,95.  50  character  buffer, 
30  character  memory,  automatic  messages. 


MFJ  brings  you  a  pair  of  5  Mode  Super  Key- 
boards that  giyes  you  more  features  per  dollar 
tfian  any  other  l^ey board  available.  You  can  send 
CW,  Baudot,  ASCil.  Use  it  as  a  memory  keyer 
and  for  MORSE  code  practice. 

You  get  text  butter,  programmable  and  auto- 
matic messaqe  memories,  error  deletion,  buffer 
preload*  buffer  liold,  plus  much  more, 

MODE  1:  CW 

The  256  character  (50  for  494)  teit  buffer 
makes  sending  perfect  CW  effortless  even  it  you 
**hunt  and  peck." 

You  can  preload  a  message  into  the  butter  and 
transmit  when  ready.  For  break- in,  you  can  stop 
the  buffer,  send  comments  on  key  paddles  and 
then  resume  sending  the  buffer  content. 

Delete  errors  by  backspacing. 

A  meter  gives  buffer  remaining  or  speed.  Two 
characters  before  buffer  full  the  meter  lights  up 
red  and  ttie  sidetone  changes  pitch. 

Four  programmat]le  message  memories  (2  for 
494)  give  a  total  of  256  characters  (30  for  494), 
Each  message  starts  after  one  ends  for  no 
wasted  memory.  Delete  errors  by  backspacing. 

To  use  the  automafic  messages,  type  your  call 
into  message  A,  Then  by  pressing  the  CQ  button 
you  send  CQ  CQ  DE  (message  A). 

The  other  automatic  messages  work  the  same 
way:  CO  TEST  OE.  DE,  QRZ. 

Special  keys  for  KN,  SK,  BT,  AS,  AA  and  AR. 

A  lot  of  thought  has  gone  into  huma?.  engineer- 
ing these  MFJ  Super  Keyboards. 

For  example,  you  press  onfy  a  one  or  two  key 
sequence  to  execute  any  command. 

All  controls  ani^  keys  are  positioned  logically 
and  labeled  clearly  for  instant  recognition. 

Pots  are  used  for  speed*  volume,  tone,  and 


weigfit  because  they  are  more  human  oriented 
than  keystroke  sequences  and  they  remember 
your  settings  when  power  is  off. 

Weight  control  makes  your  signal  distinctive 
to  penetrate  QRM. 

mUE  2  &  3  (RTTY):  BAUDOT  &  ASCII 

5  level  Baudot  is  transmitted  at  60  WPM, 
Both  RTTY  and  CW  fD  are  provided. 

Carriage  return,  line  teed,  and  "LTRS"  are  sent 
automaticaJiy  on  the  first  space  after  63  cliarac- 
ters  on  a  line.  This  gives  unbroken  words  at  the 
receiving  end  and  frees  you  from  sending  the 
carriage  return.  After  70  characters  the  function 
is  initialed  without  a  space. 

A!J  up  and  down  shift  is  done  automatically. 
A  downshift  occurs  on  every  space  to  quickly 
clear  garbled  receptfon. 

The  buffer,  programmable  and  automatic  mes^ 
sages,  backspace  delete  and  PTT  control  {keys 
your  rig)  are  included. 

The  ASCII  mode  includes  all  the  features  of 
Baudot.  Transmission  speed  is  110  baud.  Both 
upper  and  fewer  case  are  generated. 

MODE  4:  MEMORY  KEYER 

Pfug  in  a  paddte  to  use  it  as  a  deluxe  full 

feature  memory  keyer  wtth  automatic  and  pro^ 

grammable  memories,  iambic  operation,  dot-dash 

memories^  and  aN  the  features  of  the  CW  mode. 

MODE  5:  MORSE  CODE  PRACTICE 

There  are  two  Morse  code  practice  modes. 
Mode  1 :  random  length  groups  of  random  charac- 
ters Mode  2:  pseudo  random  5  character  groups 
in  8  separate  repeatable  lists  (with  answers). 

Insert  space  between  characters  and  groups  to 
form  high  speed  characters  at  slower  speed  for 
easy  character  recognition. 


Select  alphabetic  or  alphanumeric  plus  punc- 
tuation. You  can  even  pause  and  ttien  resume. 

MORE  FEATURES 

Automatic  mcrementing  serial  number  from  0 
to  999  can  be  inserted  into  buffer  or  message 
memory  for  contests . 

Repeat  functian  allows  rapetltfon  of  any  mes- 
sage memory  with  1  to  99  seconds  delay.  Lets 
you  call  CQ  and  repeat  until  answered. 

Two  key  lockout  operation  prevents  lost  charac- 
ters  during  typing  speed  bursts. 

CiDGk  option  (496  only)  send  time  in  CW,  Bau- 
dot, ASCII.  24  hour  format 

Set  CW  sending  speed  before  or  while  sending. 

Tune  switcli  with  LED  keys  transmitter  for  tun- 
ing. Tune  key  provides  continyous  dots  to  save 
finals.  Buift  in  sidetone  and  speaker. 

PTT  (push-to-talk)  output  keys  transmitter  for 
Baudot  and  ASCil  modes. 

Reliable  solid  state  keying  for  CW:  grid  block, 
cathode,  solid  state  transmitters  (-GOOV,  10  ma 
Max,  +  300V,  1 00  ma  Max)'.  TTL  and  open  col- 
lector outputs  for  RTTY  and  ASCIL 

Fully  shielded.  Rf  proof.  Ail  aluminum  cabinet. 
Black  bottom,  eggshell  white  top.  1 2"fix7"Wxl  Vi'^H 
(front)  x3V£"H  (back).  Red  LED  indicates  on, 

9-tZ  VDC  or  11 Q  VAC  with  optional  adapter. 

MFJ-494  is  like  MFJ-49fi  less  sequencial  num- 
bering, repeat/delay  1  unctions.  Has  50  character 
buffer,  30  character  message  memory.  Clock  op- 
tion not  avajfabfe  for  MFJ  434. 

Every  single  unit  1$  tested  for  perfonnance  and 
inspected  for  quality.  Solid  American  construction. 

OPTIONS 
MFJ-53  AFSK  PLUG^IN  MODULE.  170  and  850 

Hz  slilft.  Output  plugs  into  mic  or  phone  patch 
jack  for  FSK  with  SS8  rigs  and  AFSK  with  FM  or 
AM  rigs.  $39.95  (  +  53). 

MFJ-S4  LOOP  KEYING  PLUG4N  MODULE.  300V, 
60  ma  loop  keying  circuit  drives  your  RTTY  print- 
er. Opto  isolated.  TTL  input  for  your  computer  to 
drive  your  printer.  $29.95  (+$3). 

HFJ-61  CLOCK  MODULE  (MFJ-496  only).  Press 
key  to  send  time  in  CW,  Baudot  or  ASCil.  24  hour 
format.  $29.95  (  +  $3). 

110  VAC  ADAPTER,  $7.95  (  +  $3). 

BENCHER  IAMBIC  PADDLL  $42.95  (  +  $4j. 

A  PERSONAL  TEST 

Give  the  MFJ-496  or  MFJ  494  Super  Keyboard 
a  personal  test  right  in  your  own  ham  shack. 

Order  one  from  MFJ  and  try  it  —  no  obligation. 
See  how  easy  it  is  to  operate  and  how  much 
more  enjoyable  CW  and  RTTY  can  be.  If  not  de- 
lightedj  return  it  within  30  days  for  refund  (less 
shipping).  One  year  unconditional  guarantee. 

To  order,  call  toll  free  800  647-1  aOO.  Charge 
VISA,  MC,  or  mail  check  or  money  order  for 
5339.95  for  MFJ-496.  $27195  for  MFJ-494, 
$39.95  for  MFJ-53  AFSK  module,  §29.95  for 
MFJ-54  Loop  Keying  module.  $29.35  for  MFJ-61 
Cfock  moduie,  $7.95  for  the  110  VAC  adapter 
and  $42.95  for  Bencher  Paddle,  Inciude  $5.00 
shipping  and  handling  per  order  or  as  indicated  in 
parentheses  If  items  are  ordered  separately. 

Why  not  really  enjoy  OW  and  RTTY?  Order  your 
MFJ  Super  Keyboard  at  no  obligation  today. 


TO  ORDER  OR  FOH  YOUR  rfEAREST  DEALER 

CALL  TOLL  FREE 800-647-1800 


Call  601-323  5869  for  technical  Information, 
order/repair  status.  Also  call  601  323-5869  out- 
side continental  USA  and  in  Mississippi. 


Write  for  FREE  catalog,  over  SO  products 

ENTERPRISES, 

INCQBPORATED 


MFJ 


Box  494,  Mississippi  state,  MS  39782 


m 


it  it  in  a  correct  format* 


Photo  £,  TV  camera  picture  displayed  on  the  fast-scan  card. 


The  only  other  difference 
in  the  receive  routine  from 
others  published  is  the  kev- 

board  polling  routine.  Dur- 
ing a  vertical  and  horizon- 
tal  sync  pulse,  the  keyboard 
is  polled  to  see  if  the  key- 
board has  been  struck.  If  so, 
the  program  is  ended  or  a 
new  program  delay  select- 
ed. 

Transmit    Software.    The 


transmit  SSTV  picture  soft- 
ware is  similar  to  the  same 
two  referenced  articles.  The 
only  major  difference  is  in 
how  the  picture  is  accessed 
from  memory.  The  picture 
in  the  conventional  sense  is 
rotated  in  memory  by  90 
degrees.  This  transmit  rou- 
tine accesses  bytes  from 
memory  in  a  manner  to  ro- 
tate the  picture  and  trans- 


^  YOU  ASKED  FOR  IT  ir 

A  COMPLETE  REPEATER  STARRING 
THE  MARK  3C  SUPERCONTROLLER 


ALL  mm  ynlqM*  iMiurai  which  main 
Martt  3C  m*  iecl«kTwr  iMdvr  In  nfwutvr 
control  — 

•  Autopatch 

«  ft«¥«fMp«l0tt 

»  Auiodlil 

*  40  Functlonf 

«  13  Morv*  lumngm 

•  dMitofn  tall  masMOM 
«  Digii«J  ton*  dmtod^ng 

*  MlcroorocoiCi'f  control 


'.^V 


AflDNOPW.  Cfwi  ttwnpMllf  IcbuHlIn - 

*  R«c«tv«r  Mni.  0 ,2S  UV 

*  Sup^r  criep  ludfo 

•  TnnifniUer  output  ZW 

PLUS  i>0iot\t  — 

•  Ptwar  irnplifl»r«  (pick  yotJr  Vmtm) 

■  Sub'CUdlbIs  lorn 

■  Comrol  r«o#tv»fi 

MARK  SCR  REPEATER 
14#220S1&45, 


MARK  ^Q  CONTROLLER  f  1D95 


CM  or  wfllt  for  wpmctf^GMorm 
MICRO  CONTROL  SPECIALITIES    (SIT)  372-3442 


^  it 


Camera    Software.    The 

software  to  capture  an 
SSTV  picture  from  the  Digi- 
sector  card  was  a  fun  rou- 
tine to  write.  The  software 
is  extemely  time-depend- 
ent and  functions  as  fol- 
lows. 

The  CAMER  routine 
grabs  a  picture  from  the  TV 
camera  in  a  format  of  85 
pixels/line  on  128  lines  with 
16  gray  levels.  Why  such  a 
strange  format?  Well,  the 
entire  format  is  based  upon 
a  number  of  compromises 
of  picture  appearance,  ease 
of  programming,  and  as- 
pect ratio.  The  Digisector 
card  is  great  in  that  any 
type  of  format  can  be  digi- 
tized from  2S6  pixels  on  256 
lines,  with  64  gray  levels. 
You  can  modify  the  format 
to  any  configuration  you 
like  by  slight  program 
changes. 

Back  to  the  Programming 

What  I  tried  to  accom- 
plish in  this  program  was  to: 

•  Display  the  entire 
camera  frame  on  the  fast- 
scan  TV  display. 

•  Make  the  aspect  ratio  as 
accurate  as  possible  on  the 
display. 

•  Place  a  black  border 
around  the  picture  to  block 
out  any  unwanted  garbage. 

Photo  E  is  a  result  of  the 
programming.  I  might  add 
that  the  lighting  and  the 
quality  of  my  TV  camera  is 
not  the  greatest-  In  any 
case,  you  can  get  an  idea  of 
how  it  looks. 

The  Digisector  is  first  ini- 
tialized with  the  starting  X 
and  Y  coordinate  position 
in  the  picture.  The  program 
then  waits  for  a  response 
from  the  card.  When  the 
analog-to-digital  conver- 
sion is  completed,  the  gray 
level  is  loaded  in  the  ac- 
cumulator, formatted,  and 
saved  in  a  constant  called 
FAST  This  entire  operation 
must  be  completed  within  2 
scan  lines  or  128  microsec- 
onds. The  routine  in  this 
program    takes    about    56 


cycles  or  56  microseconds 
on  my  l-MHz  clock  proces- 
sor. The  process  is  then 
repeated  for  the  next  pixel 
This  time  the  pixel  is  ORed 
with  FAST  and  saved  in  the 
video  RAM. 

The  whole  process  takes 
about  2  seconds.  I  was  a  lit- 
tle concerned  with  the  grab 

time  at  first,  but  I  found  it 
quite  easy  to  sit  still  for  2 
seconds  while  the  picture 
was  digitized,  Therefore, 
this  condition  did  not  pre- 
sent a  problem. 

The  formatting  of  the 
picture  may  vary  depend- 
ing on  the  TV  camera,  the 
width  setting  of  the  Digi- 
sector, and  the  TV  display. 
If  you  wish  to  change  the 
aspect  ratio  for  128  pixels/ 
line,  change  the  J03  at  loca- 
tion S127D  to  S02.  You  may 
have  to  adjust  the  constant 
VIDEOl  to  a  lower  value. 

Conclusions 

The  use  of  the  Micro- 
works  cards  to  create  an 
SSTV  system  is  an  excellent 
choice.  Unlike  the  hard- 
waren^nly  SSTV  scan  con- 
verters, the  cards  and  soft- 
ware approach  make  a  ver- 
satile and  expandable  sys- 
tem. Routines  can  be  writ- 
ten to  create  a  software- 
only  SSTV  keyboard  which 
mixes  graphics  and  pic- 
tures. Picture  enhance- 
ments can  be  programmed 
to  achieve  many  interesting 
effects.  You  are  limited  of^ 
ly  by  your  programming 
skills  and  time. 

I  would  like  to  thank  Bob 
Lentz  of  Microworks  for  his 

help  in  this  project. 

If  you  decide  to  drop  me 
a  line  to  ask  any  specific 
questions,  please  include 
an  SASE  or  IRCs  for  my  rep- 

Iv" 
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The  communfcations  terminal  that  does  It  all! 


ILUMMALL  ts  a  liafdware  and  software  system 
which  converts  your  TBS-80  (Mode^  t  of  III)  into 
a  state  oi  the  art  coiTimynrcations  terminal, 
TERMINAIL  is  Simple  lo  use.  TtflMINALL  has 
sitpenor  perlarmance  TERMINALL  works  with  a 
general  purpose  computer  and  is  expandable. 
TERMINALLhasrtallf 

Simplicfty 

TERMJNALL  was  designed  from  the  outset  to  be 
easy  to  connect  to  your  radio  and  easy  to  use. 
Plug  into  your  receiver  headphone  lack  and  copy 
Mocse  code.  Baudot  Of  ASC^l  Plug  into  your  CW 
key  jack  and  send  Morse  code.  Attach  a  micro- 
phone connector  and  send  Batidot  or  ASCII  using 
audio  tones  (AFSK)  That's  all  there  is  to  hooking 
it  up. 

The  software  may  t>e  loatted  rnto  your  computer 
from  cassette  or  disk.  Enter  your  callsign  and 
the  time  and  you  will  start  receiving  immediately. 
No  settings  or  adjuslments  are  necessary  to  re 
ceive  Morse  code-it's  tully  atrtomatic-and  it 
worksi  You  may  type  your  message  while  receiv 
ing  or  transmitting. 

You  wiii  tie  on  the  air,  receiving  and  transmitting 
any  mode  in  minutes.  As  we  saiiJ,  TERMINALL 
IS  simple. 


t^AA 


Superi0r  Performance 

TEflMtNALL  cafi  do  so  mucfi  ttiat  if  s  simpty  not 
possitMe  ID  list  all  the  leaiufes  m  thts  limited 
space  Here  are  just  some  of  ttie  highlighis: 

■  MuftMevd  Displayi:  Ed^t  window  on  top  to 
enter  transmit  \$x\ot  program  messages.  Status 
window  dfspJays  mode,  operating  parameterSp 
prompts  and  error  messages.  Dialogue  window 
displays  received  and  iransmitted  text  in  chrono 
logical  order.  Review  window  allows  examinmg 
and  editing  liistofical  text  while  receiving  or 
transmitting. 

■  Finta&tic  Morse  rt ccptiofi:  S\%  stage  active 
f  liter  demodulator  copies  I  he  weak  ones.  Auto 
adaptive  Morse  aigofithm  copies  tt*e  sloppy  ones. 
Keyboard  selectable  noise  threshold.  Received 
code  speeif  displayed  on  staius  line 

■  Hardware  clock:  hAamtams  correct  time  dunng 
all  operations,  including  cassette  \tO.  User  pro^ 
grammable  time/date  format. 

■  Full  ASCII  capabilities:  Upper  and  Lower  case, 
control  codes,  even/odd/or  no  parity,  6.  7  or  8 
data  bits.  75  or  110  baud. 

M  Multiple  user-defined  WRUi  For  each  of  lour 
WRU  functions,  you  can  select  any  com btn alien 
of  (1 )  tnitiaie  sequence.  (2)  Tenninate  sequence 
(mclucting  none  or  timeout),  (3)  What  to  transmit 
back  (if  anything— mcluding  ID  in  any  mode, 
message,  serial  number,  time/dale},  ar^d  (4) 
Whether  to  save  on  tape  or  not.  WRU  functions 
work  in  alt  modes  (Morse,  Baudot,  ASCII). 


■  BuHtred  ASCII  paraiiel  pnntef  output:  Select: 
edited  historic  text,  atl  text,  or  WRU  activated 
("AUTO  STARr)  tejct 

M  WO(nl  wrapping,  word  mode  editing,  diddle, 
ignore  carriage  retums.  user  programmable  erid 
ot  line  sequence,  adjustable  carriage  width, 
Transmit  delay  (fixed-  none,  or  auto  adaptive), 
Break  mode,  Keyboard  selectable:  baud  rate, 
shift,  QW  ID  keying,  unsfiift-on  space,  signal 
invert. 

■  Flexible  imerfacing:  Buillin:  Separate  CW  and 
RTTY  demodutatofs.  AFSK.  CW  and  PTT  keymg. 
20/60  mil  loop  interconnect.  RS232  IN  and  OUT. 
hand  icey  input,  sidetone  output,  and  jumpef 
selectatile  1 1 0/220  volt  AC  (M}wer  supiHy . 

General  Purpose  vs  Dedicated 

TiRMINALL  has  capabilities  far  surpassing  other 
"dedicated  tenninal"  systems.  And  yet,  smce  it 
works  on  a  general  purpose  computer,  the 
majority  of  your  investment  (the  TRS  80)  \s 
spread  oul  over  many  different  applications— 
not  |ust  radio  communicalions  And  your  system 
rs  expandable.  For  example,  Dtsk  based  mailbox 
sofiware  may  be  added  at  any  time. 

Simplicity  of  Operation.  Superior  Performance. 
General  Purpose  Computer.  What  aie  yoii  wailing 
Ier7  Tlu£  ts  the  way  to  goi 

Complete  wJtti  software  on  cassette  (including 
disk  loading  version),  assembled  and  tested 
hardware^  and  extensive  instruction  manual 
Specify  Model  1  or  Model  III.  Level  I1 1 6K 
required.  $499. 


/ll4CROrRONICS.  inc.  ® 


1125  N.  Golden  State  Blvd. 

TuftOCk,  CA  953a() 
(209)667  2888/ 634-8800 


15  Day  Honey  Back  Trial  Period.  One  year  piits  and  labor  limited 
wananly.  Add  S4  shipping  in  O.S.A,  CA  itsjderits  add  6%  sales  lax. 

We  corvtintie  to  evperfence  tdtphone  dftfiiruiljei,  please  ketp  tryfrtf, 

*lltcogniied  trademark  of  Tandy  Corporation. 


t^  fieuf39F  S»fViC0 — see  p^gs  130 


73  Magazme  •  May,  19S1     93 


When  it  comes  to 

AMATEUR 
RADIO  QSL's . . . 


it's  the 

OWLY  BOOK/ 

US  or  DX  Listings 
1981 


NOW  READYI 


Here  they  are!  The  latest  editions.  WoHd* 
famoys  Fladio  Amateur  Cattbooks,  the 
most  respected  and  cornpMe  listing  of 
radio  amateurs.  Lists  caiH,  Ikenss  aasses. 
address  information.  Loaded  with  special 
features  such  as  call  changes,  prefixes  of 
the  world,  standard  time  charts,  worid- 
wlde  QSU  bureaus,  and  more.  The  u,S. 
Edition  features  over  400,000  Ustlngs, 
with  over  100,000  changes  from  last 
year*  The  Foreign  Edition  has  over 
300,000  listings,  over  90.000  changes. 
Place  your  order  for  the  new  1981  Radio 
Amateur  CaflDooks,  available  now. 


i_  US 
D  fofpfgn 


$17,95   S2,55    S20.50 


$16.95   S235    S19.50 


Order  both  books  at  the  same  time  lor 
$37.45  Including  snipping. 

Order  frorn  your  dealer  or  directly  from 
the  publisher.  Ah  direct  orders  add  $2,55 
for  shipping.  Illinois  residents  add  5% 
sales  tax. 

SPECIAL  LIMITED  OFFER! 

Amsteur  Radio 

Emblem  Patch 

only  $2.50  postpaid 

Pe9asu5  on  blue  field,  red  lettering  3*  wide  % 

3'  high,  Great  on  jacitets  and  caps,  Sorrv,  no 

call  letters 

OaOEil  TODAY! 


RAHIO  AMATEUR 


« 
^ 


llbook 


x>^6T 


INC. 


Dept.      B 

*  *  ¥  P  * 

925  Sherwood  Drive 

Lake  Bluff.  IL  60044.  USA 


"BRAND  NEW 


II 


Features: 

•  Slafe'0^me^^r-CMOS  Circijitry 

•  CtiotC0  of  Message  Storage 

*  A  Sm  50  character  messages 
•fl.  Twvfve  25  character  mes^^gcs 
*C  27  combtnatfons  of  message 
C  piognammmg 

0  Records  ar  atty  sfleed—piAys  ar  any  speed. 

«  Memtify  operating  LED 

•  Use  tor  d&ity  QSQ  or  conreits 


CHAMPION  MESSAGE 
MEMORY  KEYER 

Model  TE-292 

- '  $125.95 

PLUS:  ^^ 

•  Setf-comptetirrg  dots  and  dashes 

•  Both  dot  and  dash  fuemoiy 

•  Iambic  Keymg  wtth  any  squesie  paddte 

•  5-50  w.jo.m, 

•  Speed,  voiume,  tone,  tune  and  wmghf  controts 

•  Std0tone  artd  sp^sker 

•  Low  cufTcnr  dram  CMOS  battery  op9ratti>n^ portable 
9  Resr  panef  J^Ck  for  auvrimry  po#iff 

9  Deluxe  quarter  mch  lacks  for  keying  and  output 

•  KejfS  gnd  btock  and  sohd  rigs 

m  WlflBD  AND  TESTEQ  FULLY  GUARANTEED^LaSS 
BATTERY 


$  89.95 


Features: 


Modt!l  TE-264 


■Srare-o/  Jfte-Aff  CMOS  dtcmtry 
'  Thf^e  cfiotces  of  Me&^ge  Storage 
*A   Two  (50  ctiafacter  eactt) 

message  storage 
'  8.  Four  {25  ctia  racier  «acAj 

me&sage  storage 
'C.  One  50  character  ^nd 
two  25  charactef  message 
s  forage 
Records  at  any  speed-piays  at 
any  speed 

'Memory  opera tmg  LED 
'  Use  tor  datiy  QSQ  or  contests 


PLUS: 


9  Seif-corrtplettng  dots  and  dashes 

•  Both  dot  and  dash  memory 

•  Iambic  Keymg  mrih  ^ny  sQueeie  paddfe 

•  5-50  w.pm. 

•  Speed,  volume,  tone,  tune  and  weight  controfs 

•  Sidetone  and  speaher 

•  Low  current  dram  Ch^OS  hatt&ry  operattoft—portatf& 

•  Oeiuxe  quarter-inch  iacks  for  keying  and  output 

•  Keys  grtd  biock  md  solid  rigs 

•  WfRtD  AND  TESTED  FULLY  GUARANTEED— LESS 
BATTER "-' 


MESSAGE 
MEMORY  KEYER 


NMtur««: 


•  Ad\f6frced  CMOS  m»$$igi  memory 

•  T"w£j   i^O   c/far    vHctii   message 
storage 

a  Repeat  tuttctton 

•  PficGrtt^  at  any  spee0—f>i9Yi  hack 

•  temper  message  capacilf 
im^mpie   Sfrto  CO  CO  CO  DX  Oe 
WB2YJia    WB2VJM   k-thmrf   plJtY 
SfCOAff  mipssa^e  on  sonnet — tS^ 

WBi'^jM  oSi  «y  «y  5/9  5?s  p*ui 

•  i/a#  tot  ^fmiiy  OSOs  Of  e<Mif#si^ 


Model  n  TE20  i 


$69.95 


PIUS: 

•  S/arp  of  thwart  CMOS  kwyer 

•  Seit  cofrfpftttnQ  don  a^tf  aasnes 

•  Boifi  dot  anc*  rffls/i  mifmory 

tHamtfic   keymg   with  *ri^  sques/e 
pBddfe 

•  Sjpi-ed.    voiume.    tone,   fune   and 
Iff  Wight  conttoSi 

•  Sidetone  s/td  sjw^Atff 

9  Low  currtni  diMin  CMOS  ostr^y 

Ot^r^irQf* — pofrsotf 
mOm4utv  auiftei  ioci*  t»eks  for  key 

mg  Mnd  oviput 

•  k^fsgr*0  Ofock  jtfitt  soit&  statB  rms 
mwiRED    AND    TiSTED    FULLY 

QUARANT££(^-LESS  SM  TT^RY 


Model  i  TEI44 


$59.95 


Featurt$:  Deluxe  CMOS 

ElecimnicJCoyer       i 

I  State-ottheart  CMOS  Cittuttty 
\  Self  compteting  doi^  and  dashes  ^ 

^  Both  dot  and  dash  memory  ' 

^  tAMBtC  keying  mtth  arty  sdfjeeie  paddie^ 
5  50  wpm  I 


Sp^d,  weight,  tone,  volume  tune  controls  &  stdetone  artd 

sp09ker 

S^mt  automatic  "bug'  operation  A  strmtgtit  keying^ rear 

tmfket  switch 

Low  current  dram  CMOS  battery  oparatfon— portable 

Omiuxe  quarter  tnch  facks  tor  keying  and  output 

Keys  grid  block  artd  softd  state  rtgs 

Wired  and  testad^tufiy  gyarantetd^ieat  ti^Utry 


MODEL  T€133  -  same  as  TEt44  wtth  wgt  and  tone  control  internal  iess  semi- 
auto  key  mg.  $49.95 

MO0EtTEi2a-  same  as  TEt33  less  ml  lu^e.  solid  Btate  keying  130.05 

MT  YOUR  DEALER  OR  SEND  CHECK  OR  MONEY  ORDER. 

Plus  Sl.oo  S/H       NY  Res  add  tax 


RAC 


ELECTRONICS,  INC 
1106  RAND  BLOG. 
BUFFALO  NY  14203 
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STEP  UP  TOTELREX 

Professionally  Engineefred  Antenni  Systenis 


'MONARCH"  1 0, 1 5,  20  Meter  "Tri-Banr 
Model  TBBEM/4KWP 


By  the  only  test  that  means  anything  „, 
on  the  air  comparison  .„  this  array  con- 
tinues to  outperform  all  competition  .„ 
and  has  for  three  decades.  Here's  why 
...  Teirex  uses  a  unique  trap  design 
employing  20  HIQ  7500  V  ceramic  con- 
densers per  antenna.  Tslrex  uses  3  opti- 
mum-spaced, optimum-tuned  reflectors 
to  provide  maxJmurn  gain  and  true  F/B 
Tri-Band  performance. 


ONLY  TEL  REX  GIVES  VOUAUL 
THESE  FEATURES-.. 

'  Wind  survival  *s  1 00  mph. 

■  4  KWP  power  rating  rain  or  shin©. 

■  Patented  boxed  coaxial  "'Baiun**, 

■  Heavy-duty  steel  gusset  mouritJn^ 
plate  and  straps. 

'  2'*  0,D,  reinforced  aluminum  l>oom. 

■  Large  diameter,  reinforced,  taper 
swaged  durai  elements  for  minimum 
weight  and  exceptional  strength! 

'  Stainless  steel  etectricai  hardware. 
*  Phoneand  CW  capability  all  bandsl 


A  Teirex  "Balun"  fed  "Inverted- Vee"  kit  is  the  ideal  tii-performance  inexpensive  and 
practical  to  install  low-frequency  mono  or  multiple  band,  52  ohm  antenna  system. 


Better  than  optimum  full  sized  Qipole  pef^ 
forma  nee  in  an  antenna  which  can  be  set  up 
within  the  hour,  needmg  a  minimal  support 
structure,  fexisting  tower^  house  tree  etc.) 
The  "Inverted-Vee"  produces  a  low-angte 
"Balanced"  Omnl-Directional  patternj  which 
increases  the  signal  to  noise,  and  signal  to 
interfere  nee  ratios.  Complete  stmpltfled 
instructions  are  provided. 

NO  TUNERS   NEEDED! 


MIVD/2  frequencies  $75J5  Post  Paid  (U.SJ 


Special  fsi -type  coaxial  connectors, 
solid  rod  elements  (driven  thru 
the  boom),  tfnned  connecting  lugs, 
and  s/s  electrical  hardware  provide 
you  with  peace  of  mind  for  many 
years  J 


If  top  2  Meter  performance  Is  youjr  reciiiire- 
ment,  the  2MVSS14  kit  consisting  of  2  ea^ 
phased  2  Meter  *'Balun"  fed  precision  tuned 
fi  element  Arrays  outperform  even  quad 
stacked    antennas    of    other    makes. 


For  technical  data  and  prices  on  the  complete  Teirex  line,  write 
for  Gatnlog  PL-S 

CommuiiiCfttion  AFttennasSince  1921 


M 


rex 


LABORATORIES 


^   P.O,  Box  87$  -  Asbury  P^rK  N-J*  07  7 12    Phone  2  01-?  7  5-72  52 


4^otron  Antennas 

THE  ULTIMATE  Space  savers. . . 

for  80;  40r  and  20  meters 


Isetron  fiO  isof  ran  4D         Isotron  20 

Hi  4^2'  31"  17' 

THIS  HIGH  PERFORMANCE  ANTENNA  IS  DIRECT- 
LY FED  WITH  50Q  COAX.  RADIALS  OR  MATCHING 
DEVICES  ARE  NOT  USED.  WHETHER  YOU  ARE 
LIMITED  IN  SPACE  OR  NOT,  THE  ISOTRONS  WfLL 
GIVE  YOU  THE  PERFORMANCE  YOU  EXPECT 
FROM  A  HARMONIC  ANTENNA.  CALL  OR  WR^TE: 

DEALERSHIPS  AVAILABLE    ^A26 

BILAL  COMPANY    99 

{303)6^7-3219 


STAR  ROUTE 


FLORISSANT,  CO.  808ie 


FREE! 

1981 

DISCOUNT 

ELECTRONICS 

CATALOG 


JOIN  THE  PAK! 


Send  for  our  Free  catalog  and  become  a 
member  ot  our  exclusive  Pak.  Our 

members  receive  Poly  Paks' 
exciting  catalog  several 
times  a  year.  We  offer: 
Penny  Sales,  Free 

Premiums  and  Low, 

Low  Prices  on  a  wide  variety  of 

Electronic  Products  &uch  as  Computer  Periph* 
eral&p  Integrated  Circuits,  Speakers,  AtidlQ 
Equipment,  Rechargeable  Batteries,  Solar  Prod- 
ucts, Semiconductors,  and  much,  much  morel 
Take  advantage  of  our  25  years  as  America's 
foremost  Supplier  of  discount  eiectrortics. 


RUSH  ME  YOUR  FREEDlSCOUNTCATALOQI 

ADDRFR<%^ 

CITY- 

STATP. 

7IP: 

CUP  ANP  MAIL  COUPON  TODAY  TO: 

POLY  PAKS,  INC.    ^58 

P.O.  BOX942,ST5 

S,  LYNNFIELD,  MA.  01  940  f«17]  24S  3S28 


AMATEUR 
SPECIALISTS 


IfLfSTLEF 

mn- 

liMhni-lOMeta'VBtkil..    . 

„    -t7i» 

5BT\ 

U>  thm  ft)  KivHT  Vertk^. 

92..40 

C-*i|+lh 

2  McUr  Hnx ijMtya^ fk lb. 

^^.m 

t;7  144    .... 

, ,  Tdl]  2  Mf'Uir  Bus:?(^niiiiioar, . . .  . 

WMKJ 

SMR,"^ 

5  Ifji-niiut  2  nutet  \%^n. . . . . , 

,....25J.7ii 

2\m\.     . 

.  H .  I J  fli'itM'ihi  2  liieifT  hf^iT],    ,    .  , 

44.10 

TH3JB 

iranA 

3m*A . , . 
TWUDX. . 

mrr  . 

titiB . 


Cmti^ilrti^  lint?  cil  ilfi!ilirr— Call  fcir 


Td-B«Dd  Beam  ^DVV  PEF'  ISS.OO 

1  El«Ti*-fft  fi  Mi-+tf  beasL .  -tiJlT 

3  Ekmcnt  15  Meter  Mcwl  ^0.45 
Li9li[dlifi5cfeirvzit  l^mrlT^  . ,  144.00 
Liirqt  John  ."^dL^niKit  3J  ivtiUs. £33.07 

4  EfeiiK^fl  m  \U^*t. 131.41 

2  ititeiiient  40 Meter i,. .  > ,  u .  167 .fr 

3  Ekfmmr  Thunderbird 174,70 

SuiU'j  Thundcrbitd  6  df>ni^i\l ^8.57 

ThiiTickTbfrd  5  eknwnt 20SJ7 

H>  iiw^t-T  iiim  metefTi  .  268,40 

6  EiuiHTiil  ti  meter  besjii.  . .  fi2.77 


H\-<;ALN  caiANK  it  towers  &  AO  i  am  ^ftlES 


IIIJ^SS  SeJJSiippnr1]Ttg52ft ... 

HG30hfT2 adeSiip|ntfa!«Slft. 

HC3IMTZ SiifeSiippn1ii^3Sft. . 

IIC37SS SeU"SiijnKfrHTti?37  ft 

HCSIKP  SeirSii|)(*prtms(^  ft 

HE'KW Electrit^  Mcrtcrr  w^Umil  switch, 


HG-KMK    .. 
flGT'2.t2S-. 


..aS4.1S 
.445  JO 

.  4mM 

1623.00 
.  2373.K1 
. .  fJ24.:Ul 
..4S7.aJ 
..4«7.0I) 
.SSSL2& 


Hi'Tiiiilt-  S\  hi!  in  for  HE-KW. .... 
Jrm^r  k  TniikT  IMnj?  HG-37SS. 
TcniQ  &  Tmikr  Using  liG-3SMTZS^l^ 
TcMvt  Jk  Tfxiler  Using  !IG-SDMTZ303450 
Tim^r  &  TnJ^  Usi«HCSS& ,  ,3300.00 


i^rrofts 

Him ... 

A^ijivir 

.    95.00 

iiLiaiw 

Hv'GiLinl)rlt[iF£H0tiLt 

377.911 

,\1^22X1. 

OifiN-il  l^obUkT 

4fJ.OO 

Afi4{] 

Cfinif|]-T)ulHtH!'r 

moo 

AVIll, 

Cablis  Avjiibhb-C:ail  for  Tricra 

....113.7fl 

\  HI-  MAKLN[£  RADIUS 

M  la^iflJ    , , . ,.  IkiSifK^'  Syntlmda.t)  Tiiui»et%t!f. . .  3!7,V» 
HartKHi  £5 SUndndCaiiin.  l3-i^SClmividje. .  -2^.^- 

nMniHAVDittUl 

b-l.  2  Mi-UfT..    .......  347.25 

S^iT  .,2Mcter»-rthTcmePid  e7:jJ0 

s-2  Sfi^^lliE  itm.im 

i^21  2aJMH7*ithTopei^Mi.  :Syj]ii 

5^4 44UMHj:, .,  314,10 

S-4-T12 .440  mU  w^  J2 Bminii  Tfit*  Psd. .  . .  USfl,  10 

S^4-Tlft 44IJ  Mto w/lfl  BiithJii  Ttiikf*  Pad  . . ,  377,10 

S-^ . ,  .  1  Mckf.  5  W.HH  rnjtjiul.    .  .  ,  273.70 

S-5T 2  Mrtig-.  5  watt  (wtpil  w^ltrnt pad. . 30?i, 30 

Att»i9l  PCS-3000  2  MHtr    NEW  NEW  NEW  NEW..339jOCi 

Azdoi  PCSJfiD)  10  Mdct  *... ..^.*^*.*. *.«.*..*...... ,.CALt 

Qjlifc^S*4Wi  Astro  lOffiX 97S.4fi 

Ten-Tfc  Omni  C  ...  ll>M.il2 

Ten-Tw  Oram  D  .  .795.ai 

Tcrti-Ttje  Hfittolfe  444  .\ii;ii|3liikT I3S£3.n(l 

Six  OtiHt  Ten  Tec^  ijv*/&  PrkMxt — LJniilHl  ^ttaalilies 

\inmpur  4'i|iJJpmeiil  iictv\M>riLS  be  aniennjLv 
C!C)P>  L'SA    Kvptiii  Ati!i  i«4iH'ri% 
AmaU'ttr  in  cinrnmi.-nruiii  niMir  wr\ii»-. 

23t7  Vance  Jadtson  Rd.San  Antonio.  TX  7S213 

(800)531-5405  (512)734^7793  in 
r,0,B,  ORIGIN 


SIGNALCRAFTER« 

POWER  METERS 

Automatic  SWR  Readout! 

plus 

Precision  Power 

Measurement! 


MODELS  3t  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state-of-the-art  technology 
that  is  inGorporateci  in  their  Big  Brother, 
ttie  Model  30.  Never  again  will  you  have 
to  bother  with  SWR  ^calibrate"  control 
and  switches!  Stgnalcrafters*  custom 
integrated  circuit  makes  power  and 
SWR  measurement  a  "harMJsoff"  opera- 
tron  by  automatically  Gomputing  SWR. 
The  result  is  unparalleiled  accuracy 
and  ease  of  operation. 

FEATURES: 

•  CUSTOM  IC  —  Computes  SWR  from 
the  level  ^nsed  on  the  transmission 
(ir^  independent  of  the  power  level 
This  analog  computer  operates  over 
a  range  of  only  one  watt  to  the  full 
scale  of  the  meter  with  unequaled 
accuracy. 

•  RUGGED  TAUTBAND  METERS  -  High 
accuracy  and  readability. 

•  PRECISION  POWER  MEASUREMENT  - 

±6%  full  scale  at  Ito  1  SWR. 

•  TWO  MODES— Peak  or  average  power 

selection, 

•  BATTERY  POWERED  —  Advanced  low 
current  design  provides  outstanding 
tjatlery  life  for  portable  or  fixed 
station  use,  9  Volt  battery  included. 
Optional  120V  AC  adaptor  can  be 
used. 

•  SMALL  SIZE  HEAVY  DUTY  CABINET  - 

Width:  4yV'.  Height:  9VV  .  Depth:  5^". 

•  AFFOROABLEPRICINB- 

Model31A(0-200w) 

lesscoupler  . , , , $17S.OO 

*Model  32A  fO-200w.  0-2000w) 

less  coupler  .,.,.,,.,.  $200.00 
•Model  328  {0-20w.  0-200w) 

less  coupler $200.00 

Coupler  HF231  (t8  to  30  mHz) 

SO-239  recept.)  50  ohm  .$66,00 
Coupler  UV900  (50  to  900  mHz- 

Type  "N"  receptacles)  . .  $90.00 

SIGNALCRAFTERS,  INC. 

5460  BUENA  VISTA  DRIVE 
SHAWNEE  MISSION.  KANSAS  66025 
(913)  236-7300:  TELEX  42-41 7 1     „ 

Prices  Include    shipping  to  all  US. A  VISA  and 
MaBterCurd    accepiad     Kansas    residenla    add 

3>jpercanr 
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Larsen 

Kulduckie 
Antennas 


Now  available 

in  20  models 

to  fit  most 
major  brands 

of  Hand-held 


144  MHz 
220  MHz 
440  MHz 


RUGGED  — Withstands  180°  bends 
in  all  directions. 

EFFICIENT  —  VHF  and  UHF  modefe 
air  wound  with  flexible  :042  wire  with 
high  conductivity  plating  for  maximirfi 
radiation  effideoGy.  UHF  Va  wave 
models  have  high  cartjon  steel 
flexible  shaft  core. 

WE ATHERPHOOF  —  Protected  by 
heavy-duty  coating  of  exclusive  step 
design  which  prevents  detuning  from 
shorting  and  adds  flexibility. 

ACCURATE  —  Predsiofi  tuned  for 
lowest  VSWR, 

^rtHJ  can  HEAR  the  tfflerence  with  a  Larsen 
Kulduckie!  For  mere  ifitormaiion  an  it  and 
other  Larsen  Antennas,  write: 


*^322 


Lnrsen  FlntennQS 


m  USA  RO.  BOX  168« 

VANCOUVER,  WA  BdSSa 
PHONE;  (206)  573-2722 

IN  CANADA  Unit  101 ,  283  E.  1 1th  AvQf\UB 
VANCOUVER,  BX.  VST  204 
PHONE:  (604)  872-8S17 

'^KuJduckfe  is  a  Tradamark  a)  Larsen  Elec  ,  Inc. 
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Compare  the 


Interested  In  RTTY? 


S169.95  buys  a  terminaf  unit  kit  with  the  feotures  you  need  most 

for  enjoyable  RTTY.  Our  3-stage  active  input  filters,  built-in  AFSK 

and  60nnA  loop  supply  make  the  TU-170  a  great  buy  regardfess 

of  the  rig  or  printer  you  prefer, 

Sound  interesting?  Call  or  write  for  details  about  our  full  line  of 

RTTY  equipment  backed  by  a  complete  factory  support 

program, 

Resher  Corporation    ^'^ 

P.O.  Box  976   Topeko,  KS  66601    9]3-234»0198 

Diitrlbutort  in  Cdnado  and  Au»tTQjla 


RTTY/CW  FOR  THE  TRS-80* 


ROM- 116 

RTTY/CW  Operating  System 


FEATURING: 

•  ASCJI-BAUDOT  CW 

•  SPLIT-SCREEN  VIDEO 

•  REAL  TIME  CLOCK 

PLUS: 

•  Word-wrapping 

•  Two  senoi  ports 

45.45  to  9600  Baud 


CROblfl 

ClicroProducts 

?  O  Box  892 

MorysvillOr  Washington  98270 

(206)  659-4279 


•  Serrol  ports  use  USARTS 

•  Automatic  CW/ID 

•  Program  status 

continuously  displayed 

•  Instontly  change^ 

program  status 

Baud  rates 

ASCII /Baudot  modes 

•  Transmitter  under 

program  control 

•  Self  trackmg  CW  speed 

•  LUST  &  LPRINT  usable 

on  any  serjol  printer 

•  All  softvi^are  eosity 

tronsferr&d  to  disk 

•  Requires  LEVEL  M   16K  RAM 

McMdel  I  Of  Model  Id, 
external  terminal  unjf 

•  Includes  pc  board,  cobinef, 

software  &  manual 

•  Unconditionolly  guoranleed 

for  30  day? 

•  Limited  ports  &  labor 

warronty  for  90  doys 

•  ASSEMBLED  &  TESTED    $325 

Washfngton  resideiifs  odd  5  3%  soles  toji 


r~- — -—-I 

copy  RTTY,  ASCII 

and  Morse 
from  the  palm 
of  your  hand. 


•.'IffERlir 


I 


Have  you  waited  to  get  into 
code  readtng  until  you  found 
out  what  this  latest  fad  was 
about?  You  can  stop  waiting, 
because  it's  no  longer  a  fad. 

Amateurs  everywhere 
are  tossing  the  gigantic 
clanking  monsters  of  yester- 
year that  once  performed 
the  job  of  reading 
radioteletype.  They  are  trad- 
ing tnem  fn  for  state-of-the- 
art  code-reading  devices 
that  are  incredibly  small, 
noiseless  If  desired  and  in- 
finitely  more  versatile  than 
their  antique  predecessors. 

Kantronics,  the  leader  in 
code-reading  development, 
has  just  introduced  the  latest 
and  most-advanced  break- 
through in  the  copying  of 
Morse  code,  radloteletype 
and  ASCII  computer  langu- 
age. 

The  Kantronics  Mini- 
Reader  reads  aft  tryree  types 
of  code,  displays  code  speed, 
keeps  a  24-hour  clock,  acts  as 
a  radloteletype  demodulator 
and  reads  all  of  its  decoded 
Information  out  on  a  travel- 
ing display  of  10  easy-to-read 
characters,  it  is  so  compact 
that  it  fits  in  a  nand-held, 
calculator-size  enclosure. 

At  S314,95.  the  Mini-Read> 
er  outperforms  anything 
within  another  S400  of  its 
price  range. 

Call  or  visit  your  Authoriz- 
ed Kantronics  Dealer  now  to 
find  out  what  the  latest  in 
technology  has  done  to 
code-reading. 


I  Kantronics 

(91 3)  842-7745 

1202  E.  23rd  Street 
Lawrence,  Kansas  66044 


't  ■'■r.'s'nwk  of  the  Tandy  (wi 


L 


J 


t^  Reader  Service^  stf0  p^gef  t30 
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Jeff  DeTray  WB8BTH 
71  Magazine  Staff 


Cushcraft's  Skywalkers 

performance  through  computer-aided  design 


Last  summer,  during 
what  has  become  the 
annual  antenna  renewal  at 
W2NSD/1.  a  pair  of  four- 
element  Cushcraft  "Sky- 
walker"  monoband  beams 
for  10  and  20  meters  was 
added  to  the  antenna  farm. 
Named  for  Star  Wars  hero 
Luke  Skywalker,  they  are 
but  two  of  the  six  members 
of  Cushcraft's  HF  mono- 
band  family,  a  family  which 
includes  three-  and  four- 
element  versions  for  10, 1 5, 
and  20  meters.  Like  that 
other  Skywalker,  these  an* 
tennas  have  had  a  helping 
hand  from  computers,  be- 
ing among  the  first  Cush- 
craft antennas  to  be  de- 
signed with  the  aid  of  a  new 
computer  program. 

The  Dry  Statistics 

Cushcraft  rates  the  for- 
ward gain  of  the  four-efe- 
ment  Skywalkers  at  10  dB 
and  that  of  their  three- 
eiement  relatives  at  8  dB. 
Front-to-back  ratio  is  30  dB 
or  better  for  all  six  anten- 
nas. 

The  3-dB  beamwtdth  of 
the  Skywalker  line  averages 
about  58*^.  In  practical 
terms,  this  means  that  your 
beam  heading  can  be  in  er- 
ror by  half  that  amount  or 
as  much  as  29^.  and  your 
signal  at  the  other  end  of 
the  circuit  will  be  down  by 


just  3  dB.  That's  only  half 
an  S*unit,  which  all  goes  to 
show  that  pointing  one's 
beam  with  micrometer 
precision  probably  isn't 
worth  the  trouble. 

Monobanders  are  surpris- 
ingly light  in  weight,  for 
those  of  us  used  to  triband 
beams.  The  four-element 
10-meter  Skywalker  weighs 
in  at  a  paltry  IB  pounds. 
Even  the  big  20-meter  ver- 
sion tips  the  scales  at  only 
55  pounds,  despite  its  rug- 
ged construction.  Wind 
loadings  are  3.1  and  8.1 
square  feet,  respectively. 
The  boom  of  the  10-meter 
beam  is  16  feet  long,  while 
the  four  elements  of  the 
20-meter  Skywalker  reside 
on  a  boom  32'8"  long. 

Computer-Assisted  Design 

The  Skywalkers  share  a 
common  heritage  in  that  all 

six  antennas  are  the  prod- 
uct  of  computer-assisted 
design  (CADX  using  a  com- 
plex FORTRAN  program 
running  on  a  large  IBM 
computer.  With  this  pro- 
gram, an  antenna  designer 
can  perform  a  complete 
analysis  of  a  projected 
antenna.  The  program  gen- 
erates an  accurate  predic- 
tion of  the  performance  of 
each  new  design.  If  an  an- 
tenna looks  good  in  the 
computer  analysis,   a   pro- 


totype can  then  be  built 
and  subjected  to  real-life 
testing 

The  advantages  of  CAD 
are  several.  First,  con- 
siderable research  and 
development  time  is  saved, 
since  a  designer  using  the 
computer  can  analyze 
many  potential  antenna  de- 
signs in  a  short  period  of 
time.  Unproductive  ave- 
nues of  research  can  be 
quickly  eliminated  from 
further  consideration.  With 
the  computer  to  do  much 
of  the  tedious  work,  the 
designer  can  spend  his  time 
doing  what's  most  valu- 
able—coming  up  with 
ideas  for  better  antennas. 

Since  the  computer  pro- 
gram makes  it  easier  to 
check  out  different  designs, 
it  is  more  likely  that 
unusual  or  unorthodox  con- 
figurations will  be  evaluat- 
ed. The  four-element  Sky- 
walkers are  direct  bene- 
ficiaries of  this.  The  com- 
puter program  figured  very 
significantly  in  the  place- 
ment and  dimensions  of  the 
second  director.  This  par- 
ticular combination  of 
length  and  placement  very 
likely  would  not  have  been 
suggested  had  it  not  been 
for  the  availability  of  com- 
puter analysis. 

By  the  way,  if  you  were 
thinking  it  might  be  fun  to 


run  this  program  on  your 
friendly  neighborhood 
microcomputer,  think 
again.  The  program  is  a 
monster  and  requires  the 
large  amounts  of  on-line 
memory  available  only  on 
large  systems. 

Assembly  and  Instaliatiofi 

Although  monobanders 
are  usually  sold  on  the  basis 
of  their  performance,  the 
Skywalkers  could  be  mar- 
keted on  their  pase  of  as- 
sembly alone.  One  reason- 
abiy  bright  ham  can  take 
the  four-element  IOmeter 
Skywalker  from  box  to 
tower  in  less  than  two 
hours.  Assembly  itself  takes 
less  than  90  minutes.  The 
20'meter  version,  being 
twice  as  large,  is  more  easi- 
ly assembled  with  the  aid  of 
a  helper.  Still,  the  two  of 
you  will  be  able  to  do  the 
job  in  a  couple  of  hours. 

One  firm  in  our  hobby. 
Heath  Company,  is  famous 
for  its  wonderfully  com- 
plete instruction  manuals. 
Cushcraft  has  gone  them 
one  better,  at  least  in  a 
sense.  The  Skywalkers  are 
so  easy  to  assemble,  you 
hardly  even  need  the 
manual  at  all  I  Since  the 
boom  and  the  elements  are 
all  composed  of  several 
sections  of  telescoping 
tubing,  Cushcraft  has  sim- 
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ply  marked  each  piece  with 
a  bfack  line  to  indicate  how 
far  it  should  be  inserted  into 
the  tubfng  of  the  next  larg- 
est size.  You  merely  insert 
each  piece  as  far  as  the 
bfack  line,  tighten  the  hose 
clamps,  and  you  have  your- 
self a  monoband  beam  that 
is  resonant  at  the  bottom 
end  of  the  phone  band. 
Shoufd  you  wish  to  be  reso- 
nant in  some  other  portion 
of  the  band,  youH  need  to 
adjust  the  length  of  the  tips 
of  the  elements  per  a  table 
supplied  in  the  manual. 

The  antenna  is  matched 
to  the  feed  line  by  some- 
thing called  a  Reddi  Match. 
This  is  Cushcraft's  name  for 
its  variant  of  the  classic 
gamma  match.  Here  again, 
adjustment  couldn't  be 
simpler  The  manual  gives 
the  proper  position  of  a 
sliding  bar  on  the  matching 
unit  If  you  set  this  bar  to 
the  recommended  dimen- 
sion, a  low  swr  is  practically 
ensured    In   the  W2NSD/1 


installation,  this  measure- 
ment to  set  the  Reddi 
Match  was  the  only 
measurement  required  in 
the  assembly  of  either  the 
10-  or  20'meter  four-ele- 
ment Skywalkers. 

Cushcraft  recommends 
that  antennas  of  similar  size 
be  mounted  at  least  haff-a- 
boom-length  above  or  be- 
low a  Skywalker  when  it  is 
stacked  with  other  anten- 
nas on  the  same  boom.  We 
initially  tried  a  tribander 
just  six  feet  above  the 
20*meter  Skywalker,  but 
neither  antenna  performed 
well.  When  the  tribander 
was  replaced  with  the 
10-meter  Skywalker,  both 
Skywalkers  came  on  like 
gang  busters. 

Both  antennas  have  just 
endured  one  of  the  windiest 
winters  in  recent  memory, 
without  serious  problems. 
After  a  very  heavy  late- 
February  snowstorm,  the 
reflector  of  the  20-meter  an- 


tenna was  pulled  askew  by 
snow  and  ice  accumulating 
at  one  end.  This  was  caused 
by  a  loose  hose  clamp  on 
one  section  of  the  boom. 
The  problem  turns  out  to  be 
rather  common  with  the 
Skywalkers,  but,  fortu- 
nately, there  is  an  extreme- 
ly simple,  yet  permanent 
fix.  You  can  drill  a  small 
hole  through  both  layers  of 
tubing  near  the  end  of  each 
boom  section,  then  insert  a 
1/2''  sheet  metal  screw.  The 
screw  ensures  perfect  align- 
ment of  the  boom  sections, 
but  is  easily  removed  if  the 
antenna  must  be  disassem- 
bled, 

Performance  vs.  Cost 

There  is  little  argument 
that  a  set  of  monobanders 
will  outperform  a  tribander, 
but  what  about  the  costf 
Are  monobanders  really  af* 
fordabte?  Well,  consider 
this.  For  less  than  $90  above 
the  cost  of  Cushcraft's 
ATB-34    tribander,    you 


could  own  three-element 
Skywalkers  for  10,  15,  and 
20  meters.  Granted,  you 
might  need  a  heftier  rotator 
to  turn  the  three  mono- 
banders, but  the  point  is 
that  monobanders  don't 
have  to  be  outrageously  ex- 
pensive. 

Should  everyone  go  for 
monoband  beams,  then?  Of 
course  not.  A  triband  beam 
is  less  expensive,  easier  to 
Install,  and  probably  will  re- 
quire less  maintenance 
than  three  monobanders. 
However,  when  and  if  you 
become  attracted  to  the 
competitive  aspects  of  ham 
radio,  monobanders  may 
be  in  your  future.  When  you 
get  the  urge,  the  Skywalkers 
from  Cushcraft  are  a  good 
bet 

For  further  information, 
contact  Cushcraft  Corpora- 
tion, 48  Penmeter  Road  PO 
Box  4680,  Manchester  NH 
03108.  Reader  Service 
number  490  ■ 


Lee  Hormlein  AESS 

9079  Meadow  Heights  Rd 

Randallstown  MD  2713J 


Avanti's  10-Meter  Quad 


It  was  my  intent  to  have 
an  outstanding  signal  on 
10  meters  with  a  small  and 
light  antenna  before  the 
band  went  to  sleep  for  the 
next  couple  of  years.  My 
present  10-meter  yagi  load- 
ed well  but  performed  like 
a  dummy  load.  The  yagi 
was  interlaced  on  a  21 -foot 
boom  with  4  elements  on  1 5 
meters.  The  15-meter  yagi 
was  an  excellent  performer, 
but  the  10-meter  antenna 
just  didn't  do  the  job. 
Below  this  setup  was  a 
5~element  monobander  for 


20  meters.  Obviously,  there 
was  not  much  room  for  an- 
other supersized  yagi. 

For  the  past  couple  of 
years  I  had  been  hearing 
good  things  from  the 
11 -meter  boys  about  the 
PDL  II  by  Avanti  Communi- 
cations, Many  stations  on 
the  CB  band  were  using  this 
quad-tike  antenna  because 
they  could  easily  switch 
from  horizontal  polariza- 
tion to  vertical  or  vice 
versa.  Contacts  were  much 
more  solid  because  of  this 
unusual    ability.    It    was 


noticed  that  as  band  condi- 
tions shifted  and  signal 
polarity  changed  from  ver- 
tical to  horizontal,  the  PDL 
maintained  transmitting 
and  receiving  capabilities. 
With  all  this  in  mind,  I 
went  to  see  my  local 
amateur  radio  dealer  and 
asked  if  he  had  one  of  those 
Avanti  PDLs  on  the  shelf. 
To  my  surprise,  he  had  a 
10m  one  ready  to  go.  The 
10-  and  11 -meter  antennas 
are  identical  except  for 
minor  changes  on  the  ele- 
ment wires  and  the  gamma 


match  dimensions. 

That  evening,  I  read 
through  the  Avanti  manual 
to  familiarize  myself  with 
the  materials  and  con- 
struction of  the  PDL,  There 
were  lots  of  instructions 
and  illustrations,  and  many 
parts.  The  actual  assembly 
went  rather  quickly;  in  fact, 
before  1  realized  what  had 
happened,  the  whole  super- 
structure  was  almost  com- 
pletely assembled  before 
me.  Part  of  the  antenna  had 
to  be  disassembled  before  I 
could   get   it   through   the 
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back  door  to  the  yard. 

Once  out  in  the  yard,  I 
put  the  pieces  back  to- 
gether and  began  measur- 
ing the  copper  wire  for  the 
two  quad  loops.  The  wire 
elements  mounted  easily 
and  the  tension  on  each 
side  was  adjustable.  For  the 
first  time  since  I  have  been 
building  quads  (22  years), 
the  loops  were  beautifully 
symmetrical. 

The  only  detail  which 
proved  to  be  tricky  was  ad- 
justing the  antenna  for 
lowest  swr.  I  tried  to  match 
the  vertical  and  horizontal 
to  the  same  point  of  reso- 


nance as  well  as  the  lowest 
swr  Maybe  I  didn't  have  to 
go  through  all  the  exercise 
of  standing  on  the  picnic 
table  with  the  PDL,  but  I 
felt  it  might  make  my  signal 
a  bit  better. 

With  the  antenna  mount- 
ed at  65  feet  swr  was 
almost  the  same  as  when  it 
was  tested  on  the  ground. 
The  highest  swr  was  1.9:1 
and  the  lowest  was  1 .2:1  be- 
tween 28.550  and  28700. 
The  highest  swr  in  the  entire 
band  from  26.0  to  29.6  was 
only  1,9:1,  which  is  quite 
unusual  I  was  very  pleased 


that  the  PDL  resonated  ex- 
actly where  it  is  supposed 
to. 

The  Avanti  10-meter  PDL 
uses  quality  materials, 
although  it's  my  normal 
practice  to  replace  any 
stock  hardware  with  stain- 
less. The  construction 
details  and  illustrations 
were  quite  adequate.  Ac- 
tual on-the-air  tests  prove  I 
now  have  a  performer.  The 
Avanti  consistently  gets 
through.  In  a  recent  test 
with  my  neighbor  Al 
K3BVC,  comparing  his 
3-element  tribander  with 
my   PDL,   a   PY2   gave   me 


Karl  J.  Thurber,  ir.  W8FX 
31 7  Popiar  Drive 
Miitbrook  Ai  36054 


59  +  10  and  Al  a  57,  Most 
Japanese  called  are  now 
answering  my  first  call,  and 
that's  not  easy  from  the 
east  coast!  I  have  also  re- 
ceived reports  of  10-dB  in- 
creases when  switching 
from  vertical  or  horizontal 
feed  on  the  PDL.  It  is  a  good 
feeling  to  know  that  I  have 
selected  a  performer  in- 
stead of  the  dummy  load 
that  used  to  be  up  there  I 

For  more  information, 
contact  Avanti  Communi- 
cations, 340  Stewart  Ave., 
Addison  H;  (312^628-9350, 
Reader  Service  number 
477  M 


VoCom's  Collapsible  Whip  for  HTs 


5/8-wave  from  144  to  450  MHz 


Handie-talkies  (HTs)  are 
great  fun,  but  their 
low  power  output  and  typi- 
cally inefficient  rubber 
ducky  antennas  limit  their 
range  and  effectiveness. 
There  are  basically  three 
ways  to  increase  range:  (1) 
stand  on  a  hill  or  other  un- 
obstructed location;  (2)  add 
a  power  amplifier;  or  (3) 
hook  up  the  unit  to  a  more 
efficient  antenna. 

The  first  solution  is  fine  if 
you  can  always  manage  to 
operate  from  a  good  loca- 
tion, but  unrealistic  for  on- 
the-go  HT  work.  The  second 
will  do  the  trick,  but  you 
end  up  converting  your  por- 
table hand-he  id  to  a  semi- 
portable  when  bulky  exter- 
nals are  added.  The  third 
seems  to  hold  the  most 
promise  and  is  much  easier 
and  less  expensive  to  ac- 
complish than  adding  an  ex- 
ternal amp  to  your  HT. 

Adding    a   q ua rter- wa ve 


whip  to  an  HT  is  no  big  deal 
and  usually  entails  cutting 
a  length  of  small-diameter 
stainless  steel  rod  stock  to 
about  1 9''  and  slappi ng  it  in- 
to an  appropriate  connec- 
tor. The  problem,  if  any, 
that  ensues  is  a  mechanical 
one  — that  of  finding  a  way 
to  secure  the  rod  stock  in  a 
small  BNC,  PL-259,  or 
F-type  connector. 

Harnessing  a  5/8-wave 
whip  to  an  HT  is  another 
story.  A  base-matching  net- 
work is  required  to  ensure 
that  the  transceiver  "sees" 
a  50-Ohm  load.  Doing  this 
presents  problems,  both 
electrical  and  mechanical, 
since  the  whip  must  be 
fastened  to  the  matching 
coil,  and  the  coil  must  in 
turn  be  mounted  to  the  con- 
nector. Several  designs 
have  been  suggested  in  the 
amateur  literature,  but 
most  require  some  fancy 
machining  or  else  result  in 


mechanical  I y  inferior 
''Rube  Coldberg''-like  prod- 
ucts. Another  problem  is 
that  of  tuning  and  match- 
ing: How  does  one  insert  an 
swr  bridge  at  the  base  of  the 
antenna  without  seriously 
affecting  the  measure- 
ments? In  most  cases,  one 
doesnX  he  or  she  cuts  the 
antenna  and  builds  the 
matching  network  as  close- 
ly as  possible  to  spec  as  he 
can,  hoping  that  any  mis- 
match will  not  be  serious 
enough  to  damage  the  HT's 
final  rf  output  transistors  or 
trip  the  swr  protection  cir- 
cuit. 

Having  wrestled  with 
these  kinds  of  problems 
before,  I  was  attracted  to 
VoCom's  ready-to-go  5/8- 
wave  HT  antenna,  the  ads 
for  which  claimed  that  the 
device  was  ".  .  .just  like 
adding  a  10-Watt  amp  to 
your  2-meter  hand-held.'^  I 
sent  for  one  and  found  the 


product  that  arrived  to  be  a 
very  good  one. 

The  VoCom  antenna, 
which  was  shipped  via  UPS 
in  a  small  cardboard  mail- 
ing tube,  is  a  10-section  col- 
lapsible whip,  somewhat 
similar  to  those  found  on 
CB  handie-talkies  and  por- 
table AM-FM  radios,  but  of 
heavier  design.  The  anten- 
na, designed  to  permit  ex- 
tension to  a  full  5/8-wave- 
length  (47'')  on  2  meters, 
collapses  to  8"—  about  the 
same  length  as  a  rubber 
ducky.  A  pretuned  match- 
ing network  is  included, 
and  the  base  spring/tuned 
coil  protects  the  whip  and 
radio  from  various  ''ac- 
cidents.'' At  present  the 
antenna  is  offered  only  with 
a  BNC  connector,  but  the 
firm  is  working  to  overcome 
the  mechanical  problems 
associated  with  using  other 
connectors.  Claimed  swr  is 
better  than  1.5:1   over  the 
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entire  144-148-MHz  band. 
(The  HT  should  not  be  oper- 
ated with  the  antenna  cot- 
lapsed,  as  the  whip  would 
no  longer  be  resonant  and 
an  excessive  swr  would  be 
presented  to  the  HT.  This 
could  cause  damage  to  the 
rf  output  transistor(s)J 

As  furnished,  at  full  ex- 
tended length  the  whip  is 
designed  for  optimum  per- 
formance on  2  meters. 
However,  the  antenna  will 
resonate  at  any  frequency 
from  about  143  MHz  to  450 
MHz  simply  by  changing 
the  length  of  the  collapsible 
whip.  The  company  has 
produced  a  chart  of  the  re- 
quired resonant  lengths  for 
various  frequencies,  which 
is  available  on  request 

Wondering  just  how  the 
very  good  swr  figures  re- 
ported were  measured,  I 
contacted  the  manufactur- 
er, Fred  Glenn  K9SO,  presi- 
dent, advised  that  VoCom 
uses  production  test  fix- 
tures the  same  approximate 
size  and  shape  as  amateur 
hand-held  radios.  These  test 
fixtures  are  fed  through 
Bird  wattmeters  to  deter- 
mine the  resonant  point 
and  swr.  Fred  also  advised 
that  a  fairly  good  approxi- 
mation of  resonance  could 
be  obtained  by  mounting 
the  antenna  directly  to  a 
wattmeter/swr  bridge  as 
long  as  other  objects  were 


kept  at  least  one-half  wave- 
length from  the  radiating 
portion  of  the  antenna  to 
avoid  distortion  in  the 
measurements. 

Obviously,  using  an  HT- 
mounted  antenna  of  any 
kind  results  in  less-than- 
perfect  ground-plane  ef- 
fects. These  effects 
markedly  influence  anten- 
na pattern  and  thus  overall 
results  — as  much  or  more 
so  than  do  matching  consi- 
derations. VoCom  found 
that  the  HT  itself  and  the 
operator's  body  capaci- 
tance provide  an  adequate 
ground  plane  for  the 
5/8-wave  antenna;  an  ideal 
ground  plane  would  yield 
optimal  results.  Never- 
theless, the  firm  reports 
tests  which  measured  a 
5.6-dB  improvement  over 
the  standard  quarter- wave 
HT-mounted  whip,  and  a 
nearly  10-dB  improvement 
over  the  common  rubber 
ducky. 

In  evaluating  the  little 
antenna^s  on-the-air  perfor- 
mance,  I  immediately  no- 
ticed the  difference  be- 
tween it  and  the  stock 
ducky.  Tested  under  a  vari- 
ety of  conditions,  repeaters 
that  were  marginally  read- 
able at  my  QTH  on  the 
ducky  were  very  nearly  full- 
quieting,  and  it  was  fre- 
quently possible  to  access 


Partially  extended  VoCom  5/8-wave  2-meter  HT  antenna  is 
shown  here  installed  atop  an  tcom  IC-2AT  transceiver.  Ten- 
section  antenna  is  base-matched  and  boasts  a  5.6-dB  gain 
over  a  1/4-wave length  whip  and  as  much  as  a  10-dB  im- 
provement over  stock  rubber  ducky  antennas,  according  to 
the  manufacturer's  measurements.  (Photo  courtesy  of 
VoCom  Products  Corp  J 


machines  that  were  unus- 
able before  because  of  in- 
adequate signal  from  the 
HT. 

All  things  considered,  at 
$24.95,  supported  by  a 
1-year  warranty,  the  anten- 
na is  a  very  nice  range-ex- 


tending accessory  to  have. 
For  more  information, 
contact  VoCom  Products 
Corporation,  65  £  Palatine 
Rd.,  Suite  111,  Prospect 
Heights  IL  60070;  (312}459^ 
3680.  Reader  Service  num- 
ber 476.  ■ 


^ 


1981  FAR  EAST  ELECTRONICS  TOUR 


The  Electronics  Tour  for  Market! riQ,  Purchasing,  ^nolneering,  Manufaclunng,  &  Product  Development  Managers  and  Executives  to  Meet 
with  Foreign  Digtrfbutprs^  Reps,  Suppliers,  &  BuyerSp  and  to  Develop  Foreign  Business  Conta<:ts  Through  Individual  and  Group  Meetings. 


] 


Date:  October  7-21, 1981 

and 

October  8'-23, 1981 


Japan  Electronics  Show  In  Osaka 
Korea  Electronics  Show  In  Seoul 


HIGHLIGHTS 

Taiwan  Electronics  Show  In  Taipei 
Kong  Consumer  Electronics  Show 


*  Arrangements  for  Group  and  lndlvi{^ual  Bualneaa  Meetings  *  Dally  Program  for  Participants  Interested  In  Imperii ng  i^  Dally  Program  iof  Parflclpanta  Interested  In  Exporting 

#  Business  Sr^efing»  by  Local  Governments,  Chambers  of  Ck^mmerce,  and  U,S,  Embassy  CommercJal  Officers  -*Free  Time  for  Individual  Appointments  *  First  Oless  Hotet 
Accommodations  ♦  Dally  Show  Transportation 


From  WmI  Coast. 
FreifiEaatCcMvl- 


.S2S55 


L 


Prtce  fncludw:  airfare,  hotels  (double  occupancy),  land 
transportallon,  dally  American  breakfast,  dinners,  cocktails 
&  city  tours  In  each  cour^trv*^  ■  -and  moret 


For  mom  information  Bnd  brochure,  call  or  write  to: 

Ellen  Heather 

Commefce  Tou  rs  I  nte  m  at  tona  I        *^  332 

870  Market  St  reel,  Suite  742 

San  Franc  iaco,  CA  941 02 

(41 5K33-3072  or  433-3408 
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Beitehei* 

•  Lets  your  antenna  radrate — not  your  coax 

•  Helps  fight  TVI — noferrite  core  to 
saturate  or  reradiate 

•  Rated  5  KW  peak — accepts  substantial 
mismatch  at  tegaflimit 

•  DC  grounded— helps  protect 
against  lightning 

•  Amphenol"^  connector;  Rubber  ring 
to  stop  water  leakage 


Rugged  custom  Cycolac*  ^^ 

case,  UV  resistant  formulation 

Heavy  threaded  brass 
contact  posts 


f^?- 


m 


ModelZA-1A 
Model  ZA-2A 


3.5-30  mHz  $17.95 

optimized  14-30  mHz 
includes  hardware  for 
2^' boom  $21.95 


kLil. 


NEW 
Improved 


Available  at  selected 

dealers,  add  $2.00 

postage  and  handling 

InU.SA. 

WRITE  FOR  LITERATURE 


r\ 


CHCR.inC 


333  W.  LAKE  ST  ,  CHICAGO.  IL6Q606*  (312)263  1806 


^  441 


,!as»i;.  .:S*-SK-:-:  |>•^g;:•    -wKtj:.^-:^**  ■  ■  4=-¥^:-:    S***     -nW-.-    ''W-^i-  Oi-W:  ■■yii^'>      <r  mi    ■■■ 


Model  370-16 

4  Eiement  Tri-Band  Beam 
Four  working  elements  dnfeatK  binW  10>  15 
and  M  meters.  Twenty  fdfuf  foot  boom  permits 
optimum  spacing  for  maxirnum  forward  gain 
and  front  to  back  ratio.  All  traps  pretuned.  Will 
handle  1000  watts-20(X)  watts  P.E.P, 


Model  370^17 

3  Element  TO'- Band  Beam 
Three  working  elements  on  each 
to,' IS  and  &' meters; 
foot  boom  provides 
excellent  performance,  yet 
tighter  m  weight.  Will  handle 
100O  watts^OOO  watts  P^E.P._^ 

Vyrite  for  more  details  and  other 
B&W  products. 


Model  370^1 8 

2  Element  Tri-Band  Beam 
Designed  for  portable  and 
1  igbtwa^t ;  Ift^  woikimg; 
llementsoneach  bandlO,  15 
and  20  meters:  The 6  J  feat  '  7 
boom  can  be  easElyraised  or*  atri 
inexpensive  mast  and  c^elirted^ 
with  a  standard  TV.  rdi^^ri  Will 
handle  10(X)  Wait^^^OJO  vS^ttS  t  f 


Barker  &Wi(ifamsohJnc.        *^ii  ■■-■  >- 
lOCana!  St.  Brrslot,  PA.  19007215-768-5581 


Organi^^  your  shack  with  a 

CLUTTEBFREE  MODULAR 
CONSOLE  $179.95 

•  Larg©,  42"  H  x  57"  W  x  2rD 

•  Strong  groove-construction 

•  Mar-resistant  wood  grain  finish 

•  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P.O.  Box  5103  Tacoma.  WA  98405 
(206)769-1611      ^89 


J 


^403 


aQT  A 


BATTERY 
EATER?? 


YOU  NEED    A 
BATTERY -BEATER!!  I 


(R^dTo  not  trtcluEc|:e<l} 

BEAT  YOUR  BATTERIES! 

nPE^ATE  your  SYNTHESIZED  HT  COj^TimiQUSLY  frani  Any 
IZ-^'Ov  D.C.  source:  Auto,  Truck,  RV,  Light  ftircrsft 
(12  or  23v  system).  Home  D.C.   Po>jer  Supply!]] 
STEWART'S  fJew*^ATTERV-BEATER"prPvi des  the  prpper 
REGULATED  vchltage  f^r  your  rig  an<t  plenty  of 
current  for  CCjjTTNyOlJS  FULL  POyER  TRANSMIT i  All 
day  travel,  aTl   evening~5impTex  Net  with  T^D  QRT 
I^  RE-CHA_RGEt  TR^^NSMFT  EVEN  tflTH  DEAD  NjCadsJj_n 
•NOT  a  battery  charger  but  a  FULL  PQtiER  SOURCE  wUfi 

TWO  PROTECTrON  CIRCUITS! 
•RU^GEO  AL WINCIM  CASE!   JfEW,    IMPROVED  MODEL  FOR  ICOMi 

SO  TOUEH  THE  AVERAGE  ^lAN  CAN  STANO  ON  IT] 
•YOLfR  K1Cad$  REMAIN  IN  PIACU  Simply  unplug  for 

INSTANT  PORTAflILITY[l 

•  DESIGNED  by  an  engineer  front  WASA's  Jet  Propulsion 

Laboratory  with  cotiponents  rated  50 jS  beyond 

requirements] 
'PRE-WIRED  JACK  for  your  radio  with  detailed,  ^tep- 

by-step  installation  irstrur.tfqns* 
•TWO  5  FT.  POWER  COROS  -  it)  FT.  TOTAL  REACH!   VELCRO 

pads  to  munt  anywhere  1   1  FULL  TEAR  WARRANTVTl 
•NO  INTERFERENCE  with  PL's]   LONGER  LIFE  FOR  NiCadsS 
•The  ONLY  accessory  powtjr  supply  that  can  claim  all 

th^tt  eKciting  features,   and  more]* 
*NOW  AVAILABLE  for  TEMPO  S'l,?.5i  KENWOOD  TR-?40O; 

iAESU  FT-207R;   ICOM  tC-JA/T;  WILSON  MK  TI,  MK  IV; 

SANTEC  HT'UOOE    [MEMORY  RI(^S  RETAIL  MEMORY!  H 
•PRICE:   ALL  MODELS-  530.00  Post  Paid,  Ca.   Res.   add 

JlnfiO  Tas"!,  C.O.D.'S'  You  pay  Postage  and  COO  fees. 
'PHONi;:    l"213^357-7875    Collect    for    C.O.D, 

Smm  QUADS  P.O.  %m  2535  iRWimALE,  Ca.  917D6 
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DEBCO 
ELECTRONICS 

RAPID  MOBILE  CHARGER 


The  DEB-TED  Rapid  Mobile  Charger  is  a 
constant  voltage  charger  that  will  charge 
your  batteries  off  a  12  Volt  source  in  4-6 
hours.  You  may  use  the  charger  at  all 
times,  this  includes  transmit  and  receive 
periods.  It  is  equipped  with  a  cigarette 
lighter  plug  on  the  inpyt  side  and  the  ap- 
propriate charging  plug  on  the  output 
side.  Models  availabte  now  for  the  Ken- 
wood TR2400,  Yaesu  207R.  Tempo  S1, 
S2,  S5.  the  Wilson  Mark  II  and  IV,  and 
the  Santec  HT-1200.  Other  models 
available  also  please  call  or  write 
for  info $34.95 

AC  VERSION  NOW  AVAILABLE 


"SEETHE 
WORKS"  CLOCK 

OUR  EASIEST  CLOCK 
TO  ASSEMBLE! 


6  Digits  12  or  24  Hour 

Format  Clock   rests 

between  two  pieces 

of  clear  plexiglas  A 

GREAT  COJ^VERSATION    PIECE!    Kit  is 

complete  Including  top  quality  PC  board, 

all  components,  pre-cut  and  drilled  plex- 

iglasandall  hardware $29,95 

Wired  and  Tested $39,95 

VEHICLE  INTRUSION  ALARM 

An  easy  to  assemble  and  install  kit  that 
offers  options  not  normally  found  in  other 
alarm  systems.  Hidden  switch  mounts 
under  the  dash.  Kit  has  provisions  for 
sensors  and  remote  control  switch.  Pro- 
grammable lime  delays  tor  exit,  entry  and 
alarm  periods.  Basic  hook-up  utilizes 
dome  light  circuit  activating  when  doors 
are  opened.  The  alarm  will  drive  a  siren 
or  pulse  horn  at  a  1H2  rate.  Not  prone  to 
false  alarm  due  to  reliable  CMOScircurtry. 
No  externa!  switch  required!  Complete  kit 
with  easy  to  follow  instructions  and 

oiagrams  .>...« .«..,.» .$icih70 

Wired  and  Tested $19.95 

P.O    BOX    9169 
CINCINNATI.OHIO  45209 

Phone:(51 3)531  4499 

"  A(kl  &%  Shipping  for  US.  &  CanaOd 

*  All  foreigft  oftlers  ad43  10% 

*  coo  ort^rsaddSl  ?5 

"  Master  C^rge  and  Visa  WeJCOim 

*  0r(}er5  yndf  r  S20  00  add  II  00  han^ng 

*  OtifO  resfcStm  add  4V!r%  Tax 

Dealer  Inquiries  ln¥tted      ^sao 
CALL  OR  WRITE  FOR  CATALOG 


NEW  MFJ  VHF  Converter  lets  you 

HEAR  POLICE/FIRE  CALLS 


more  on  2  meter  rigs.  Receive  154-158  MHz.  Direct 
freq.  readout  on  synthesized,  VFO  144-148  MHz  FM  rig. 
Covers  neariy  all  FCC  allocated  police/fire  VHF-hi  frequencies. 

Direct  freq,  readout  on 
synthesized  and  VFO  rigs, 

I  -  .  „■ . .  .  i,„  ^^M^^^^^^^^^^^  Scanning  rig&  became 

^^^  ^^^CETfllEEXPnSlffl^^^  policm/firB  scanner. 


Hear  excitmg  poiice/ttre  caUs  and  mmt  m 
your  2  meter  nq. 

Scanrrfng    rfgi    tjecome    police/nre    scanner. 

This  ingenious  MFJ  VHF  Converter  lurns  your 
svFittiesrzed  of  VFO  144-148  MH?  FM  r»g  inio  a 
hot  policefffre  receiver  (154  156  MH?)  with  direct 
^requcRcy  readout  on  your  ng 

Enjoy  all  beneiits  of  your  i\q  sucti  as  squelch, 
excellent  sensitivily.  selectivity,  statwiity-  (imiung, 
AM  rejection.  For  handheld'-,  too 

Two  HOSFETS  (tuned  RF  amp,  miwr},  bipolar 
("■ystal  osciilatof  gives  eKcellen!  perlormance. 

Bypass/off  switch  allows  transmitting.  Won't 
burr*  out  if  you  transmit  (up  to  25  watts)  with 
converter  on.  low  insertion  SWR. 

"On'*  LED.  SO-239  coax  conneclors,  9  to  18 
VDC    Mobile  moynring  brackets    3x4 yt    inches. 


Afum**ium  cabtneL  Black  and  eggst^ell  while 

Older  from  MFJ  and  fry  it  —  no  obJrgation.  It 
not  deitghled,  return  it  withm  30  days  \m  refund 
(less  shipiwngj.  One  veai"  unconditipnal  ouafantee 
Order  today.  Gail  toll  tree  800-647-1800  Diafge 
VISA.  MC  or  matt  check,  money  order  lor  $49  95 
plus  S4.00  shippfng/tiandling  for  MFJ-311. 

Dojj't  wait  any  longer  lo  enjoy  exctting  police 
and  lire  calls,  order  now,  CaH  MFJ  or  see  dealer. 


CALL  TOLL  FREE  . . .    8Q0-647-1800 


Call  60 1  323-5869  for  lectinical  information,  or 
cfer/repair  status.  Also  call  601-323  5869  outside 
cantmenlsf  USA  and  in  Mississippi  ^^j 

W^k^m    I  Enterprises,  Inc. 

I  VI  I        ^0     m%  494^  MISS.  STATE.  RfS  19762 


Check  your  signal. 

BLACKCAT  Monitor  Scope  $209.95  ppd, 


Blackcat  JB-4001S  — for  continuous 
monitoring  of  your  tmnsmitting  quality  at 
low  cost 

Th€  dedicated  monitor.  Leave  it  in  the 
line  and  you'll  always  know  what's  hap- 
pening  with  your  rig.  Operates  from 
160-10  meters. 

Versatile.  With  lamilarity  you'll  be  able 
to  intetpret  the  scope  patterns  to  deter- 
mine power  output,  distortion*  audio 
noise.  ALC  action,  carrier  suppression, 
SWR  effects,  linearity,  spurious  ^^signals, 
flat  topping,  plus  AM  modula- 
tion characterisljcs.  Provides 

2  KW  Coax  Antenna  Switch 

4 -positions  {thr^^ 
fosranfi.  &  dummy 
Joad.  fourth  fof  re- 
teivc  only),  Cojtx 
connectors,   bUck 
case  with  white  no- 
menclature   mea- 
sures 3-7/16'H  X  4-3/32 -W  x  4*D       m 
ModeJ  JB-1007SW,  oiOy  S24.9S  pp<L 


both  sine  and  trapezoid  patterns.  Built-in 
audio  generator  for  modulation  and 
transmitter  testing  purposes. 
3"  green  phospher  scope  tube  with 
printed  reference  graticule  (useful  for 
calculating  percentages).  Black  vinyl- 
clad  steel  case  with  black  anodized  alu- 
minum panel  with  white  nomencla- 
ture. Size:  IQWV4  x6V4"H 


xiivra 


addA% 
Ei^ti*'^^"  Tnaa^^/r  ^^^^^ 


please 


CfliJd 


S^S4«^ 


iTin^i 


cm- 

Stale 


ivp 
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MORSE 

RTTY 
1  ASCII 


QUALITY  AT  AN  AFFORDABLE  PRICE 


MKB-2000 

Complete  set  of  alphanumeric,  punctuation,  and 

special  function  keys 

512  cfiaracter  text  byffer 

10  reprOQnimfTiatile  50  character  message  menK^rtas 

B-m  WPM,  keyboard  selectat^le 

BuiltHfi  s^d^tone  with  adjustable  tone  and  volume 

Buffer/Memory  tuHness  indicators 

1  year  warranty  on  parts  and  labor 

Attractive  a  nodi  zed  Pnj&hed  atyminum  and  gray 

wrinkle  hnisli  C3S«,  only  13.3  x  9.4  x  3.5  in. 

RTTV/ASCII  option  includes— "Brag  Tape"  Interface, 

CW  ID.  QBF  and  RY  test  messages,  auto  CR/LF  and 

LTR/FIGsfim 

Other  options—Memory  expansion^  AFSK  modulaior 


MVD-1000 


•  Copies  Morse  Code  dlfsclly  from  your  receiver 

•  Auiomatlc  speed  tracking  witti  self  calibration 

•  6-60  WPM  speed  range 

•  Manual  speed  track  I  ng  to  give  opera!  or  mocB 
control 

•  Active  filters  and  digital  sampling  for  increased 
noise  rejection 

•  Operatea  witti  any  TV  set,  no  expensive  monitor 
needed 

•  Two  page  display  with  16  lines  of  32  characters  par 
page 

•  Attractive  anodized  brushed  aluminum  and  gray  wrinkle 
finish  case,  onty  3x  10  x  10  in. 

•  RTTY/ASCII  option  Includes  demodulator 


MKe'2000 {Mors©  Only) 
flTTYMSCt!  Option 


Send  For 
Free  Information 


$319,00 
75.00 


VGM. 


MVD  1000  (Morse  On iy) 
RTTY/ASC  1  Option 

$369.00 

as-oo 

>plng  U.S.A. 

FtnLiiH  tt^tcA 

\imK\ 

UMfCS,  IMC. 

IS 

787  BRIAR  LANE,  BELOIT,  WISCONSIN  53511     (608)  362-0410 


fr^tii 


MM  HELP 


I  am  in  naed  of  a  schematic 
for  a  Dumont  224 A  oscilloscope 
of  World  War  II  vintaga  I  will 
gladly  pay. 

Gordon  Fulp 

Rto,  3,  Box  572A 

PlacervUte  CA  95667 

Tm  looking  for  a  schematic 
for   the    Edgecom    FMS'25. 

Thanks. 

Mark  M.  Maddox  KL7tWT 

Rte,  3,  Box  46 

Rapid  City  SD  57701 

After  several  years  of  trying  to 
complete  my  collection  of  73 
Magazine  through  scrounging 
at  hamfests  and  trying  to  keep 
up  a  subscription  through  years 
of  military  service.  I  need  help 
for  the  fmal  few  issues.  I  desper* 
ately  need  the  January,  Febru- 
ary, March,  and  April  1961  and 
November  1960  issues  to  com- 
plete my  private  collection!  I 
have  many  extra  issues  between 


1965  and  1974  to  swap  or  sell  at 
50(E  each*  1  also  need  a  power 
transformer  for  a  Heath  HO-10 
monitor  scope. 

Bill  Ward  W4PCK 

5521  Ashwood  Drive 
Anni&ton  AL  36201 

I  need  diagrams  for  the  fol- 
lowing: GBC  Electronics  (Japan) 
type  VR<621  and  Packard  Bell 
Model  920  "Sync-Lok^"  TV  cam- 
eras;  Precision  Aparatus  Co, 
series  858  VOM;  Jackson  Elec- 
tronic Model  TVG-2  TV  sweep 
generator;  G.E.  '■Accent  450" 
mobile  model  EU*EG4SST8, 1  will 
pay  reasonable  fee  and  post- 
age. 

ioel  Jones  W4JQB/7 

PO  Sox  745 

Almay  Heights  WA  99001 

I  need  manuals  and/or 
schematics  for  the  following 
pieces  of  equipment.  Copy 
yours  and  return  or  state  price; 


Aero  VOM  Model  97  LC  checker; 

Precise  Development  Corp,  os- 
cilloscope, Model  300:  Anadex 
Counter,  Model  CF'203'4R;  ME* 
74/U  electronic  voltmeter  type 
RUQ;  VHF-AM  receiver  (Collins): 
Chadwlck  Helmuth  sweep  sync» 
Model  201  a 

Anthony  T,  Lux  KC4MI 

1421  Eastern  Avenue 

Rocky  Mount  NO  27S01 

I  am  a  high  school  Spanish 
teacher  and  a  General  class 
ham*  In  order  to  improve  my 
operating  skiffs  in  Spanish,  I  am 
searching  for  technical  and 
practical  materials  written  In 
Spanish.  Could  anyone  provide 
me  with  a  source  of  such  materi- 
als? 

Patricia  Knasinski  WDBFQA 

Winchester  Community 

High  School 

700  North  Union  St* 

Winchester  IN  47394 

I  need  a  schematic  and/or 
manual  tor  a  Hailicraf  ters  3-38Eh 
ril  pay  copying  and  mailing 
costs. 

Paul  GfuppKAILR 

RFD 
Marlborough  NH  03455 


I  have  a  Sears  and  Roebuck 
CB  radio,  model  934  36772600, 
which  I  would  like  to  convert  to 
10  meters^  This  is  an  ac/dc 
23-channel  SSB  rig.  I  would  ap- 
preciate any  info  on  converting 
this  rig.  Thank  you. 

D.L.  Hecox  WA7mT 

6517  Brookvlew  Lane  N.E. 

C#dar  Rapids  lA  52402 

I  need  service  info^dtagram  on 
Collins  KWS-I  transmitter  Will 
pay  reasonable  cost  for  info, 
copies,  etc. 

Harold  D.  Wright  K4MFM 

Rte.  1,Box259 

ChancefforAZ  36316 

Just  a  note  to  say  thanks  to 
all  of  you  at  73  Magazine  for 
placing  my  request  for  Ham 
Help  In  your  January,  1981, 
issue.  I  quickly  received  many 
offers  of  help  and  obtained  the 
manuals  and  schematics  I  need- 
ed, ifs  this  kind  of  service  pro* 
vided  by  your  magazine  and  the 
friendship  of  those  who  re* 
sponded  that  makes  our  hobby 
so  enjoyable.  Thanks  for  a  great 
magazine,  keep  up  the  good 
work. 

Pfittlip  R.  Lofton 
CotllervillQ  TN 
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MINIATURE  AUTOMATIC 
C.W    STATION     IDENTIFIER 


MODEL  97813,  ONLY  $7455- 

COMPLIES  WITH  NEW  FCC  flULES,  PARTS  6&,  91 .  93,  §5 

•  MULTI-MODE  OPERATION:  MANUAL.  SEMlAUTO 
AND  AUTO. 

MANUAL  MODE  —  A  puslibuUoiri  switch  triggers  Ehe  den- 

lili^r  whicn  keys  I  he  tfan&tnittef  (or  I  he  dumion  of  the  ID 
cycit 

SEMhAUTO  MODE  —  ThQ  PH  iine acli vales  trve  ID  eJ*  il  tht 

fipsat  mifrvaf  rime  has  «iaps«c(  anti  kttps  tne  Transrrrtler 
htyid  rtr^oughQii!  the  iitjrat»art  g)  iHe  10  cyd^ 

AUTO  M00£  —  The  idemif«f  lui^  l«y  tDw  transmiTtfir  and 
10  «v«fy  ttnjc  Th«  repeal  iniefWil  ttmi  Has  tlapsed 

•  CONNECTS  DIRiCTLY  TO  WOttfliME  AND  Pn 
IMPUTS  OF  WOET  TRA^SMiTTEHS,  MttilATUflE  SiZt 
WAKES  n  FEASIBLE  TO  MOUHT  INSIOE  THE 
TRANS  Ml  TTIl 

•  PROGRAMMABLE  CODE  SPEED.  TOUE.  AMD 

mPiAi  urn 

•  ADJUSTABLE  CODE  AUDIO  LEVEL 

•  PnEPRQGRAMMEO  MEMORY  ELEMENTS  — 
^MDR(&10atTMDFTll}NALj 

•  SiZE-'IXttNCHES 

«  INCLUDES  SWITCHES.  WIRING  AND  rNSTRUCTJQN 

MANUAL 

•  ONE  YEAR  WAR  RAIN  TV    *  MADE  IN  U.S.A. 


*  Includf   S3  shpg/hd|g,j    S5  foreign. 
CA.  ras.  Add  saJes  tax.       allcw  four  vnfths  dQjivefy. 

Securltron 

P.O.  Box  32145  •  Stn  Josa,  Ca,  9S132 
Phone  (408)  294-8383       ^^xm 


GOTHAM 
ANTENNAS 

(813)584-8489 

SMALL  LOT  TRAP  DIPOLES 


MODEL 
TSL  6040 
TSL  4020 


6AN0S 

B0.40 

40,20.15 


LOTH 
4Q' 


SMALL  LOT  SHORTENED  DIPOLES 


SLaoto 

SL  160 

siao 

SL-40 


do.  40, 20. 

15,10 

160 

SO 

40.15 


7S' 

130' 
iS* 

33" 


*     FULL  SIZE  PARALLEL  DIPOLES 


FPO0O1O 
FPD4010 


80.40.2Q.  130 

15.  to 

40.20. 15.  to        BT 


*^4t7 

PRICE 
S49.95 
547.95 


S36.9S 
&34.SS 


1499S 
^4.95 


NEW  PORTABLE  VERTICAL*  IDEAL  FOR 


APARTMENTS.  CAMPING.  TRAJlE^S' 

Folds  lo  5    Package.  No  Ridials.  RequEred. 
Fully  Assembled.  Full  Legal  Limit,  tt  VSWR 

MODEL          BANDS              HGHT         PRICE 
PVaOlQ         8010                  13'              S&9,95 

PROVEN  DESIGN  ■  GOTHAM  ALL  SAND 

VERTICALS 

V  160 

veo 

V40 

160.60.40.20. 
IS. 10, 6 

a  a. 40 .20 

15.10,6 
40.20  J  5. 10  6 

23* 
23' 
23* 

$39  dS 
S37.9S 
$35.9S 

FAMOUS  GOTHAM  OUADS 
^    2  El«mems  —  3  Banda  Compfeie  SM9.9& 

CHAMPIONSHIP  GOTHAM  BEAMS 
Full  Stze  Cornplele  liom  $79  95 

CALL  OR  SEND  LARGE  SASE  FOR  CATA- 
LOG, Shipptng:  Oipoles  A  VertiC^H 
S2  50  USA  S7  00  Canada;  SS  00  FPO  APO 
Beims  &  Quads  Shipped  UPS  or  Freigtil 
Collflct  Fla  add  4^b  Sales  Tai 

P.O.  Box  776  •  Largo,  FL  33S40 


This  MFJ  RF  Noise  Bridge . . . 

lets  you  adjust  your  antenna  quickly  for  maximum 
performance.  Measure  resonant  frequency,  radia- 
tion resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

fl  •  Exclusive  range  extender    *  Expanded 
f  capacitance  range    •  Series  Bridge 


Tms  newr  MFJ-202  RF  Nofse  Bridge  Ms  you 
Quickly  adjust  your  single  or  muitiband  d^pole.  m 
verted  Vee.  beam,  vertical,  mobile  whip  or  random 
systen  for  maximum  perlormance, 

Tefis  rtsonant  frequency  and  whether  lo  sliorten 
or  lengthen  your  antenna  iQf  minimum  SWR  over 
any  portion  of  a  band. 

MFJ*$  eKclusive  range  extender,  expanded  ca- 
pacitance range  (  ±  1 50  pf)  gives  unparalieJed  im- 
pedance measiirements.  1  to  1 00  MHz.  Simple  to 
use.  Comprehensive  computer  proven  manual. 

Works  with  any  receiver  ot  trariscetver.  SO  239 
connectors.  2x3x4  inches,  9  voll  battery. 

Other  yses:  tune  transmatcb:  adjust  tuned  cir 
coits;  rneasure  irxlucianee.  RF  impedance  of  ampli 
\ms.  tiaiuns.  trarrsfofmers;  electrrcai  lenglh,  velo 
ciry  lacier,  impedance  oi  coax;  synirtesize  RF  im- 
p^Jances  With  transmatch  and  dummy  load. 


Order  front  MFJ  and  try  It  —  no  obKgitlon,  rf 

not  (te^ight^,  feturn  it  within  30  days  lor  a  relund 
{less  stifpping).  This  bridge  rs  unconditionally 
(ruaranteed  for  one  year. 

To  order,  simply  call  us  toD  tree  800-647  1  BOO 
and  charge  it  on  your  VISA  or  MasterCharge  or 
mail  us  a  check  or  money  order  for  $54,95  plus 
$3.00  for  shipping  and  handling. 

Don't  wait  any  longer  to  enjoy  maximum  an- 
tenna pertormance  Order  today. 


CALL  TOLL  FREE  . . .    800-647-1800 


CafI  601  323-5869  for  technrcal  Infofmaiion,  or 
der/repair  status,  Atso  cali  601  323  5869  outside 
contmental  USA  and  m  Mississippi  ^47 

MFJ  EKTERPRISES,  iNC. 

BOX  494,  MISSISSfPPf  STATE.  MS  39762 


%      Vawtm 


^ectroitlci 


New  from 
BLACKCAT 

Antenna  Sw./Wattmeter/SWR  Meter  $169.50  ppd. 


BlackCat  JB-4000SW— every  shack 
needs  it  every  ham  can  afford  it 
4-positiori  Antenna  Switch,  Heavy 
duty  coax  switch  rated  at  2  kW  PEP. 
Three  positions  for  antennas  (AUX  may 
be  used  for  dummy  load).  Fourth  posi- 
tion parallels  positions  1  and  2  for  re- 
ceive use  only. 

Dual-reading  RF  Power  Meter,  Switch 
to  RMS  or  Peak.  Three  ranges:  20,  200, 
and  2000  watts,  full  scale. 
Buih-in  SWR  Meter.  Shows  SWR  from 
1 : 1  to  7:  L  Two-position  "Seti^WR"' 
stvitch  plus  RF  level  control 
Calibrated  for  80-10  meters, 
50  ohm  non-inductive  load 

JB-1000  KW  Dummy  Load 

50  dim  oii-coolcd, 
te  mp«r  at  u  r  e- stable^ 
Tesistivc  load 
h&ndles  up  to  1  kW 
wtth  low  SWR. 
Less  oil  $29.95  ppd. 


And  more!  Those  of  us  who  stilJ  enjoy 
occasionally  operating  AM  appreciate 
the  Modulation-Percent  meter  scale  and 
earphone  monitor  jack.  And  the  njgged 
metal  cabinet  with  black  vinyi-dad  steel 
cover  and  black  anodtzed  aluminum 
panel  has  white  nomenclature  for 
easy  reading.  Size:  9^2'^ 
x&'H  xSVz'U 


VJW 


^Ni^stE, 


^^'^^^^S^'^ 


pT«P^ 


L\d> 


?;ss^' 


res^ 


JliO^sV 


Mast«* 


ad^ 


Cat* 


£*p 


w 


,e»** 


P« 


ifiil 


[€Si- 


t\V 


t^  Ree<tsr  S9fvfc^—S6e  pAg^  t30 


73  Magazine  •  May,  1991     10S 


Hl-Gl  BALUN 


•  Fordrpotes.  yaglsJnveiied 
vees  &  doublets 

•  Replaces  eemer  insulator 

•  Puts  power  in  antenna 

•  Bfoadbanded  3-40  MHz 

•  Small,  lightweight  and 
weatherproof 

•  1:1  impedance  ratio 

•  For  full  legal  power  and  more 

•  Helps  eliminate  TVI 

•  With  SO-239  connector 


2 


f 


Balufi 


$10.95 


Hl-O  ANTENNA 
CENTER  INSULATOR 

Small  rugged,  ijglitweight. 
wealherproof 

Replaces  center  fnsulator 

Handles  full  legal  power 

and  more 

$5,95  With SO-239 connector 

Hl-Q  ANTENNA 
ENO  INSULATORS 


Rygged,  itgMwviQhl.  injection  mobod 
of  tO0  quattry  maiefiai,  with  Ngt*  dleitC' 
iTc  fiuaiFttes  and  et  cogent  weaUvf- 
aD4iF[y  End  msulatofs  are  constructed 
in  a  spiral  unomftng  fastiton  to  pefirnt 
Mnndmg  of  loaifng  cauls,  a  partiat  nHnd- 
mg  tor  tuned  Haps. 

May  be  used  for 

Guy  wire  strain  insulators 

End  or  center  insulators  for 

antennas 

Construction  of  antenna  load- 
ing coils  or  muttiband  traps 


Patar^tNo. 
4.091,350 


$4.95 


WITH  Hl-O 

PniCEWITK 

CENTEB 

MODEL            BANDS 

LENGTH 

Hl<>  BALUN 

INSyLATDFI 

Dipotoa 

e0f75 

130' 

S28.% 

124  9^ 

40ri5 

66 

25-95 

3t  9z, 

20 

33 

24.96 

20.95 

D  V5                     15 

22 

23.95 

1995 

0 10               ia 

16" 

22.95 

1895 

Shoftanttd  4li(H3t«t 

SD^            mns 

90- 

3195 

27  95 

SD40                     40 

45 

2S95 

34  9S 

Parari«l  dtpdlfts 

PD-aoiO      mAQ,20jUi}5 

130 

39.95 

35  9S 

PD.40T0      40.20,  ions 

6^' 

33  95 

29.95 

PD-8040      B0,40n5 

T30' 

35.95 

3195 

PD'AQ2Q      40.20/15 

66- 

29.95 

25.95 

Dtpol0  shorttntri  *only,  &fltn«  ai  fndlcatad  \n  SD  modafs 

S-m  bUi/5  $n.95mr 

S^40  40  Sl0,95/pr 

Ail  anteiirias  are  complete  with  Ht  O  Qalun  or  Hl-Q  Antenna 
C«mer  ^insuLalor,  No  \4  anienna  iii^ire.  ceramic  msulaiors, 
100  nyic»n  aolenna  support  ropa  (SD  moelels  only  50).  rated 
for  lull  l9oal  power  Antennas  may  ^  u£«d  as  err  tn verted  V. 
and  ma  V  also  be  used  brf  MAJRS  or  S  WLs 


Anl«nni  acctf  »orlea  —  avartaijiei^lh  anietina  orders 

■1  guy  rope  4S0#  test  100  feel 
k.c:  diTKc  iOogbofii  Type^  antenna  inanlalora 
SO-2^  coas  connectors 

Air  prices  are  postpaid  USA  4S 
Available  at  y^ottr  favorite  di^iler  or  order  direct  f ram 

Van 
Gordea 
Engineering 

■ox  »14«f,  i,  lllCLIft^OIII0  4  4l2t 


S3  49 
JOtOt 
55 


j^371 


Dealer  {n£^uir««i  Invife^d 


SUMMER  SPECIALS 


HAL2304MHz(toWTCanf«rt«i(i  cy  range:  200&^SOaMHj3  Wo4li«1ltlt: 

iHssnliiwjsd  Z3D4  Model  i2  k^t  t»ah  prMfnpjc  3SeJ6.  2304  Model  ^  VH  (with 
h«glvgajfi  prpwup)  $69.%  2304  IWIocW  f4  101  coming  «ooAt  Ai  Ol  Hi*  wborf  km 
corrw  w«th  c3o«K  miinoa  IN  af»d  OUT,  and  iritft  wwtfwrpieo^rt  aacail  IwaalBB. 
Factory  vHrnd  and  testacl,  tor  all  ot  tiw  almre  S50  addiDonai  Power  lupply  kit: 
I19J96.  wrUed  and  aseemM^  12996 
FAfCMI-PAHE  MANUAL  Wmi  EACH  KFT 


FREQUENCY  COUIVITERS 


COMrLETE  KITSi  CONSISTING  OF  EVERY  ESSENTkAl  PART  NEEDED  TO 
MAKE  YOUP  COUNTEfl  COMPLETE  HAL  AOCIA  7  DIGIT  COUNTER  WITH  FRE 
QUENCY  RANGE  OF  ZERO  TO  600  MHi  FEATURES  TWO  INPUTS  ONE  FOR 
LOW  FflEOUENCY  AND  ONE  FOR  HIGH  FREQUENCY.  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  \S  l  0  SEC  OR  t  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  *  001%.  UTILIZES  VO  MHi  CRYSTAL  5 
PRM 

HAL-IOOA  7  OiGtT  COUNTER  WiTH  FREQUENCY  RANGE  OF  2EtlO  TO  300 
MH/  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCT  AND  ONE  FCm 
HIGH  FREQUENCY  AUTOMATIC  ZERO  SUPPRESSION  TIME  BASE  iS  i  OSEC 
OR  1  SEC  GATE  WiTH  OPTfONAL  tO  SEC  GATE  AVAILABLE  ACCURACY 
*  001  %  UTILIZES  tOMHj  CRVSTAL  5  PPM 
COMPLETE    IttT.... . ,„„,_....._   ,.tlQi 

HAI-SOA  S  DlGfT  COUI^ER  WITH  FREQUENCY  RANGE  OF  ^EW)  TO'SO 
MH?  OR  BETTER  AUTOMATIC  DECIMAL  POtNT  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCE  INPUT  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  MALTRONIX 
(>RE  SCALER  FOR  WHlCtl  PROVISIONS  HAVE  ALREADY  BEEN  MADE  1  0 
SEC  AND  t  SEC  TIME  GATES  ACCURACY  -  O0t%  UTILIZES  tOMH^ 
CRYSTAL  5  RPM 
COMPLETE   KIT.-  ...tlOt 


PIE  SCALES  Kirs 

MAI  100  m S14.95 

|Pre  drilled  GlO  tjoard  and  all  comporienrs} 

(Sarn@  a  above  with  pteamp) 

(pre  dF  1 1  led  GtO  board  and  an  components) 

HAl  WW  AiFlE. ..,.,...:...., S39  9S 

fSame  as  at>ove  but  *i!h  preampi 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KH   COMES  WITH  2  SIDED,  PLATED  THHU  AND 
SOLDER  FLOWED  G  10  PC  BOARD.  7  567  a.  2  74<^.  AND  ALL  ELECTRONIC 
COMPONENTS  BOARD  MEASURES  3%  *^'^  INCHES  HAS  t?  LINES  OUT 
ONLY  tlt.«S 

DELUXE  12  BUTTON  TOUCHTONE  ENCODER  KIT  ui^hjmg  the  new  CM  7206 
cfiip  PTovfOes  t>olh  VlSUAi  AND  ^UOiO  indications'  Cornier  wtti^  ■ts.owrt  imo- 
iQnm  ar>oififed  aluminum  {:aOfnet  Measures  only  2  3/4  «  3  3^4  Complete  w^tn 
TouC^  Tone  pad  t>oard  crystal  tuip  in»d  all  netes&ary  componenis  lo  imisti 
Trie  kit 

For  thofie  *ho  «rtsh  to  mount  the  encoder  m  a  ftana  held  unit   me  PC  board 

meaiures  only  ^^t'    m  t  3/4'    This  partial  kit  wrin  PC  board,  cryitai  cri^'P  and 

components 

PRICEOAT....,  ...   »1CW 

ACCUKini— miMoat  option  air  this  accukever  memory  kit  pro 

VIDES  A  SIMPLE.  LOW  COST  METHOD  QF  ADDING  MEMORY  CAPABlLfTY 
TO  THE  WB4VVP  ACCUKEYER  WHILE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY   lii.ff 

ACCUUTll  lilT)  THIS  ACCUKEYER  IS  A  REVISED  VERSfON  OF  THE  VERY 
POPULAR  WB4VVF  ACCUKEYER  ORlG>NALLY  DESGRJBED  BY  JAMESGAR- 
RETT,  m  OST  MAGAZINE  AND  THE  )97S  RADIO  AMATEURS  HANDBOOK 

AtC(IKtY»-MIMOiY  OrtKm  MII-TOGETHER  ONLY  111.00 

6-DICIT  CLOCK   •    12/24  HOUR 

COMPLETE  RIT  CONStSTiNG  OF  2  PC  G10  PRE  DRILLED  PC  BOARDS,  i 
CLOCK  CHIP  6  FND  359  READOUTS,  13  TRANSISTORS,  3  CAPS.  9 
RESISTORS.  5  DIODES.  3  PUSH  BUTTON  SWITCHES  POWER 
TRANSFORMER  AND  INSTRUCTIONS 

DONT  BE  FOOLED  BY  PARTkAL  «IT5  WHERE  YOU  HAVE  TO  BiPY 
EVERYTHING  EXTRA 

mem  AT    ..,, ............*..... ^...,.<^«.„,*,..  111,15 

CLOCK  CA&f  Aviilabta  ar^d  Mitt  ttt  any  prm  of  trie  above  CidCtis  Regular 
Price         S6  50  iM  <My  14. SO  m^mm  hom^/t  m*m  clMh 

W(  MGIT  AlAPM  CLOCK  KIT  Ipr  home,  camper.  RV,  or  held  day  use  Operates 
on  12  volt  AC  Of  DC,  and  has  its  own  B0-H2  time  base  on  the  Ooard  Complete 
with  all  eleclramc  components  and  two  prece,  pre-driMed  PC  boards  Boai'd 
Size  4^'  *  3"  Complete  wilfi  speaker  and  switches  1^  operated  on  DC,  there  \& 
nolfiinsi  rnore  lo  buy  * 

Twelve  volt  AC  line  cord  lor  those  who  wish  to  operate  the  clocft  Irom  1  tO-voit 
AC  11.9S 

SHIPPING  INFORMATION 

ORDERS  OVER  S?0  00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
$20  00  PLEASE  INCLUDE  ADDITIONAL  t1  50  FOR  HANDLING  AND  MAILING 
CHARGES  SEND  SASE  FOR  FREE  FiVfR 


HAr  MAAOID  C    ?ioWLANO 
WBZXH 


Hal-Tronix  -31 


P  O  BOX  nOi 

SOUTHGATE.  MICH   48T95 

PHONE  (313}  ZaS- 1782 
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lUfllP^njr  0^720 


hJow  wiith  courtesy 

beep  and  beacon 

capabilitv. 


New  arhd  Improved 
Receiver 

and  Transmitter 


omoNS 

Duplextrs 
Basic  auto  patch 
Matching  cabtnet 
.0005%  High 
stabFllty  crystals 

Hi  Pro  Mk  I 

144  or  220  MHz 

COR  ldenttfl«f :  AH  en  one 
board,  programmable,  fyily  ^id^ 
justabJe,  time  out  {.5-7  mtn.), 
han^  rirrw  (0-1  \r\\n),  iderttifter 
niO  mln,),  tone,  speed. 
volume.  LED.  outputs,  low  cur- 
rent drain.  CMOS  logic,  plugs 
■  for    easy    Inst^licition    and 

removal  plus  much  more, 

Basic  Repeater 

^M  i30-t75  MH/Basfc  Repeater  for  1  meters  with  aif 

the  features  of  the  Hi  Tfo  Nik  I  less  the  power  supply 

<tnd  front  p^nel  coriErois  and  accessories. 

PA  residents  please  add  &%  ta^. 


Moirgtore  ^lectromic  JjobtMr^ory 


e-*5   WCSTXOWN    RD. 
WEST    CHCSTrn.    PA,     19380 


NEW  MFJ  ALL  BAND 

XCVR  PRESELECTOR 

Copy  weak,  barely  readable  signals.  Reject  images,  out-of- 
band  signals,  1.8  to  54  MHz.  Up  to  20  db  gain.  Automatic 
bypass.  PTT.  20  db  attenuator.  Use  2  ant.,  2  rigs. 

Copy  weak,  barely 
readable  signals. 

Auiomaifc  XCVR  bypass. 


HEW  MFJ-1D40  trarfSceiver/rBceiver  preselector 
lets  you  copy  weak,  barely  readable  signals. 

Rejects  out-ot  band  signals^  images 

Strofig  signal  ability  reduces  cross  mod,  over 
loading.  Excellent  signal  to  noise  ratio. 

Continuous  1.3  to  &4  MHz:  all  HF  amateur, 
shortwave  bands.  Up  to  20  db  gain.  Gain  control. 
Ouai  gate  MOSFET,  bipolar  transistors  for  low 
noise,  high  gain,  strong  signal  abHity. 

Push  button  switches  for  20  db  attenuator, 
OM/Of=F  BYPASS,  2  antennas,  2  receivers. 

Dual  coax  and  phono  jacks  for  antennas,  re 
ceivers.  RF  sensing  relay  automatically  bypasses 
preselector  when  transmitting  up  to  350  watts 
input.  Defay  control  Jack  for  push  to  talk. 

LED.  9-1  e  VDC  or  110  VAC,  8x2x6  inches. 

MFJ'1045,  S69.95.  Same  as  MFJ  1040,  less 
attenuator  xcvr  auto  bypass,  delay  control,  PTT. 


Use  1  ant,  1  rcvr.  5x2x6  in.  9  V  bat.,  9-18  VDC 
or  110  VAC  with  opbonal  AC  adapter,  $7.95. 

Order  from  MFJ  and  try  it  —  no  obligation.  It 
not  delighted,  return  it  within  30  days  for  refund 
(less  shipping).  One  year  limited  warranty  by  MFJ. 

Order  today.  Calf  toll  free  800  647  1800.  Charge 
VISA,  MC  or  mail  check,  money  order  tor  $99.95 
for  MFJ'1040  or  $69.95  tor  f\^FJ  1045  plus  $4.00 
shipping  and  handling. 

Don't  wait  any  longer  to  pull  out  weak,  rare  OX. 


CALL  TOLL  FREE  . . .    800-64M800 


Call  601  323-5869  for  technical  information,  or- 
der/repair status.  Also  call  601  323  5869  outside 
continental  USA  and  in  Mississippi.  *^47 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE,  MS  397G2 


CALL 
TOLL 


800-545-781 4 


CALL 
NOW 


mr^m^cmi'.^^iinii'^i:^^^^.?  v. 


.  .    .  .      A\  r  ■•^•^  ^^   . '.   -..  .v.:      ."  ■    ■  •  ■    .  .       .  .  .  ^.  .   ■  '    - 


Contest  Keyer 

Brings  you  the 
BreaMnrough! 

All  AEA  in  stock  for  quick  delWery 
Call  for  quote  on  Morsematic,  Contest 
Keyar,  Keyers  &  Trainers.  Special  Pack- 
age Deals  available  with  Bencher  Paddles 
CALL  NOWIN  TOLL  FREEMI 


ICOM 


IN  STOCK  -  CALL  FOR  YOUR  PRICE 

TOLL  FREE!!! 
We    have    the     lowest     prices,     fast     delivery, 
free    shipping    most     items,     &     TOLL     FREE 
Orderline- 


Also  Stocking:  AZDEN-ICOM-BENCHER-HYGAIN-^KANTRONICS-LARSEN-MIRAGE-AVANTI 

KENWOOD  SANTEC-MFJ-CUSHCRAFT-TENTEC-ASTRON 


Peeos  Vslley  AmUut  Rsd'io  Supply 


OPEN     10-5     M-F     & 

10-4  Sat 
MC  &  VISA  Welcome 


112  W.  First  St.,  Roswell,  NM  88201  •  (505)  623-7388  m  New  Mexico,  Evenings,  &  Sundays 


f^  Reader  Servfce^see  page  130 
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HAM-KEY 

RADIO  TELEGRAPH  SENDING  DEVICES 


Hm^  LeufCf  TtiiU 


x<\^ 


Model  HK-3M     JS^^ 


N(W$1595 


ADD  $2.00  Shipping 
&  Handling.  (USA) 

*  Navy  type  knob 

*  Smootti  action 


Deluxe  straight  key 

Anti'Xip  bracket.  Can't  tip 

Heavy  ba^e.  No  need  10  attach  to  desk 

Model  AT  a  ^tili-bp  bracket  only,  ro  convert  any  HK-3  to  HK-3M. 

$1.50  Postpaid 
CC-3P  shielded  cable  8t  plug  tor  HK  31^1  SI. 50 

Add  S    50  S^'  nping  81  Handlmg 


Model  HK-4     y»4^ 


New  $3795 

ADD  $2.00  Shipping 
&  Handling.  (USA) 


*  Combination  HKt  Bt  HK  3  on  same  base 

•  Straight  key  may  be  used  conventionally  or  as  a  switch  to  trigger 
a  mefTiory, 

CC  1^3P  Shielded  cable  wuh  plugs  for  HK-4  S3,5Q 

Add  S1 .00  Shipping  &  Handlinr] 


Model  HK-1 


Now  $24^^ 


ADD  $2.00  Shipping 
&  Handliog.  (USA) 

*  Duaf  lever  squeeze  paddle 

*  For  use  with  all  electronic  keyers 

*  Heavy  base  with  non-sltp  rubbet  feet 

*  Paddles  reversible  for  wide  or  ciom 
finger  spacing 

Model  HK-2,  same  as  HKl  but  less  base  for  incorporation  m  your 

own  key^^  Si 6.95 
Add  Sl.OO  Shippings  Handling 

CC-1 P  shielded  cable  8t  plug  for  HK-1  S2,00 

Add  S    50  Shipping  &  Handling. 


Morfet  HK-5A  Electronic  Keyer 


ADD  $2,00  Shipping 
&  Handling.  (USA) 


*  Iambic  cireyit  for  scfueeze  keying 

*  Self  completing  dots  8t  dashes 

*  Dot  8*  dash  memory 

*  Built-in  sidetone 


*  Uses  Curtrs  8044  keyer  chip 

*  Grid  block  or  direct  keymfl 

*  Speed,  volume,  tone  &  weight 
controls  on  front  panel 

*  Use  with  HK1  or  HK  4 


*  Battery  operated  with  provisions  for  external  power 


IF  NOT  IN  STOCK  AT  YOUR  DEALER,  ORDER  DIRECT  FROM 


P,D,  Box  28271 


The  HAAA-KEjY  Co.  ^  »  st  louis,  mo  63132 

Pfaone  TOLL-FREE  1-800-325*3661 


VISA 


ASTRO  150A,     the     synthesized     Iran 
ceiver  for  easy  and  safe  tuning  in  the 
mobile  environment.    VRS  for  hands- 
off  tuning;  you  set   the   rate  and  the 
microprocessor   does  the  work.     In 
addition,  microphone  up- down  tuning 
allows  tuning  with  one  hand  and  eyes 
on    the    road.       When    off  road    the 
microprocessor      controlled      sythe- 
sizer  holds  frequency,  no  matter  how 
rough  the  going. 


Emphasis  has  been  placed  on 
performance  and  human  engineering. 
A  leading  editorial  review  stated, 
The  quality  of  construction  is  se cone 
to  noncn  In  fact  the  reviewer  was 
reminded  of  a  well-executed  piece  of 
expensive  commercial  or  industrial 
test  gear." 

ASTRO  150A 


Base 

Performance 
Tailored  to  the 
New  Generation 
Small  Cars. 


IHBHSS 


A  Cubic 

Transceiver  for  cvei3^  seed. 


ii^mc 


ii» 


##» 


"T'WfSOilE!^, 


ASTRO  ID3 


CUBIC  COMiyiUIMICATION 

305  Airport  Road.  Oceanslde^  CA  92054  (714)  757-?S25 


ICKIMX 
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ASTROM  POWER  SUPPLIES 

•  HEAVY    DUTY  •  HIGH   QUALITY  •  RUGGED  •  RELIABLE  • 


SPECIAL  flATb:i.:. 

•  SOtlD  STAfE  ELEGTROUICALUr  REfiULATEO 

•  FOLD'flACK  CURRENT  UliniNS  Protects  Powcf  Supply  from 
e«€«sst^e  atrnnt  S  coniiiiuous  sAoJied  ouip- 1 

«  CROWBAf^  OVER  VOlTA&E  PftOTH:T10N  on  Models  R&-7A, 
HS-ISA,  RS  KIA  RS-^A.  BS-20II  &  RS-35W 

•  MAINTAIN  REGULATION  &  LOW  RIPflE  at  lorn  line  input  Wlta^. 

•  HiAVV  DUTY  NEAT  SINK  *  CHASSIS  MDUP^T  FUSE 

•  THftEE  CONDUCTOR  POWER  CORD 

•  ONE  VEAn  WARRAf^fY  *  MAO£  IN  US  A 

•  VOLT  I  AM?  METER  ON  MODELS  R&^20M  &  RS-^IM 


PEFrFOFtRIAIICE  Sf EClFICATfONS 

•  INPUT  VOLTAGE  105  -  125  VAC 

•  OUTPUT  VOLTAGE  138  VDC  ^0,05  volts 
llntarf^ally  Adjustable  1MBV0C) 

•  RIPPLE  L«ss  than  5m  v  peak  to  peak  (tuN  ba^  &  to  w  I  me)' 

•  REGULATION   ^05  vms  no  load  to  fuir  foad  &  low  line  io  high  hr>e       Price 
Othir  populir  POWER  SUPPLIES  ilio  ivillabit:  (SarrtfeatJfes  and  specifications  as  above^ 


ASTRON  m  AMP  REGUUTED 
POWER  SUPPLY  Model  RS  ZOM 

16  Amps  conNnuous 
ZOAmpslCS* 
SMH|xr(W)y  1O5"(0) 
snipping  Weigbl  20  lbs 

I        I        I       fa        a-f       +       l       4       4      -i      ^    %      *      i     w^V 


AAodel 

Contlnuoi^B 
Quty  (ampa) 

ICS* 

(amps) 

Sl^o  (In.) 
HxVI/kO 

Shipping 
Wi  (Ibe^ 

Price 

R5^35M 

1           2& 

35      1 

5X11K11 

29 

$179,95 

BS^SA 

25 

35 

5x11Xtl 

29 

S159.95 

RS^aOM 

16 

m 

5x9x10Vb 

20 

tl24,9S 

BS-20A 

HS12W 
RS-12A 

16 

20 

SxSxfOyi 

20 

S104.95 

0 

12 

4>lxex9 

13 

S  99,95 

9 

n 

41^x6x9 

13 

S  79-95 

F©-7A 

5 

7 

3^x6^x9 

8 

S  59J9& 

RS^A 

3 

4 

3^  x6^x9 

5 

S  43^    { 

*!CS  —  Inlefmitlent  Commumcation  Service  (50^  Duly  CydeJ 
11  jwl  ivtilitoli  If  your  Joul  ilealer,  pleau  contad:  ui  dtrKtly. 


insicieView  —  RS'12A 


jz 


ASTRON 

conpoRATiorj 


2852  Walnut  Unit  E 
Tustin,  CA  92680 
(714)832-7770         •'=«" 


2300 


MHZ      MICROWAVE 
DOWNCONVERTERS 


35°" 


48 


5D 


SO 


DOWNCONVERTERS 

KW     

ASSEMBLED ,    . 

2300  MHZ  PREAMPS 

PREAMP#1 

KIT*      

ASSEMBLED 

SUPER  AMP  [Commercial  Oiialityl 

KIT^  .......     48"^ 

ASSEMBLED B8» 

POWER  SUPPLY  KIT* 19^^ 

*AII  kits  include  PC.  board,  parts,  and  detailed 
instructions 


fwith   box   for   down 
converter) 


SLOHED      ARRAY     ANTENNA 


ALSO  AVAILABLE:  COMMERCIAL  SYSTEMS. 

BOGNER  ANTENNAS,  PARABOLiC  ANTENNAS. 
MICROWAVE  PARTS  AND  SATELLITE  T.  V.  KITS 


P.B.  Radio  Service 

1  950  E.  Park  Row    •    Arlington,  TX  7601  O 


Call  Order  Dept.  Toll  Free 


ViSA 


For  Information  Call 


1-800-433-5169      ®      1-817-460-7071 


YAESU,  ICOM,  AZDEN 
OWNERS 

AUTO-RESUME  SCAN 
MODULES 


now  avftllflbis  fof  tho 
YAESU:  FT227RA,  FT227RB 

AZDEN-  PCS2O0O.  PCS2adO. 
ICOM:  IC25SA 

9  UpdAtA  1h«  f  Actpry-lnstalled  scanner  ii%  your  rig  ^11  h 
our  now  automslic  resumo-scan  Moduto, 

•  No  roore  waiting  lor  a  conUnuousomtier  nape^Xw  (o 
drop  off. 

mHo  rnofe  manual  ly-opefaiing  the  scanner-fo^umo 
control 

•  ThB  acannaf  tor  your  riQ  wilF  tie  controlled  exactly  as 
before. 

•  Th*  only  difference  i'S  now  your  scanner  will  sample 
a  recaived  signal  by  automatical ly  by  passing  a  busy 
frequency  in  Q  seconds  fogardtess  of  whether  or  not 
the  carrier  staya  on. 

•  Now,  you  wiil  ba  abia  to  scan  tha  antJra  oarvd 
withoul  lifting  a  finger 

•  I  natal  la  eaaUy  in  fiftaan  minutes. 

•  Clear,  concise  step-by-step  instructions  included 

•  ^reassembled  artd  tested  Module  $29.95 


SCANNERS: 


IC2AT  OWNERS  ALSO 

KENWOOD  TR740QA,  TR7dO0, 

&  TR7e25 

TEMPO  (S-1,  S-1  A,  S-2,  &5K 

KDK  201SR,  KDK  2016A, 

ICOM  IC22S« 

MIDLAND  ia-510,  13-313, 

CLEGG  FM-28,  COMTRONIX, 

YAESU  FT227R 

e  A£D  continuea  to  expand  its.  Mne  of  quality  i^cannon. 

•  AJI  of  AED's  scanners  are  custom  designed  to  In- 
stall comF^letely  InsJ^le  of  their  lespective  rigs. 

•  Instalialion  Is  simple.  Unlike  other  compa tit ive  prod- 
ucts ail  A  ED  scanners  are  designed  so  that  it  is  totally 
unnacegsary  to  cut  any  wires  inside  your  rtghl  during 
instailalion. 

•  Ail  P.C,B,s  are  Bilk-screened  and  tin  plated  for  eealer 
and  more  effect ive  soidering. 

•  The  kit  comes  complete  with  ail  parts  and  a  detailed 
Instruction  manual  including  schematics. 

•  In  tfie  scanner  OFF  rr^ode  the  rig  operates  nofmalty. 
1n  the  scanner  ON  mode  the  scanner  locks  on  4n  oc- 
cupied frequency,  pauses  fur  a  preset  time  (about  & 
S0C.)  and  Ifien  resumes  scanning  {except  228). 

•  The  frequency  betng  scanned  is  displayed  on  the 
digital  rvadcHtt  (except  22S  and  tC2AT  and  Tempo^. 

•  Thia  glvee  you  the  ability  to  eavesdrop  all  over  Itie 
band  wlthiout  lifting  a  finger.  When  you  hear 
AOmethmg  mt bleating,  you  flip  ttie  swrtcii  to  the  LOCK 
mode  and  ifte  fig  is  ready  to  tranamiL 

KIT  PRICE  $38  J5 

(TEMPO  &  IC2AT 

PREASSEMBLED  ONLY) 

SPECIAL  PREASSEMBLED:  REG  $59 J5 

SPECIAL  NOW  S4S^5 


FM  ADAPTER  NOW  AVArLABLE 


CONVERTS  EXISTING  HF 

TRANSCEIVERS  TO 

TRANSMIT  AND  RECEIVE  ICkM  FM 

Kit  S39.9S  ^1^ 

Prsassombled  149,95  M^gl^ 


INCLUDE  $1.50  FOR 
POSTAGE  AND  HANDLING  PER  ITEM 

.3  ilED  ELECTRONICS 

rSO  LUCERNE  no..  SUITE  T20    DVCk 

MONTREAL,  QUEBEC,  CANADA  H3R  2Hi 

TEL.  S14'737  7a«a 


am 


J 


t^  AM^tor  Sarvfee — tee  pMge  130 
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Karl  T.  Thurber,  ir.  WBfK 
317  Popkr  Drive 
MiUbrook  AL  36054 


Kreco's  SC-150A  2-Meter  Collinear 


a  commercial-quality  antenna 

built  to  take  it 


Kreco  four-element  collinear  antenna  gives  an  approximate 
6-dB  gain  on  2  meters.  A  quarter-wave  radiator,  three 
quarter-wave  sleeves,  and  a  ground-plane  section  constitute 
the  antenna's  main  components. 


In  the  infancy  of  this 
writer's  amateur  radio  ex- 
perience, back  in  the  seem- 
ingly prehistoric  19505, 
heavy,  massive  ''plumber's 
delight"  beams  were  all  the 
rage.  Indeed,  you  were  'In'' 
if  your  tower  sported  an  ar- 
ray that  appeared  to  be 
crafted  by  no  less  than  a 
master  plumber.  I  was, 
therefore,  fondly  reminded 
of  the  "good  old  days"  by 
recent  ads  showing  the  line 
of  VHF  antennas  sold  by 
the  Herb  Kreckman  Com- 
pany of  Cresco  PA. 

The  Kreckman  catalog 
displays  a  line  of  antennas 
for  the  ranges  25-50  MHz, 
72-75  MHz,  and  108-470 
MHz  that  is  geared  for  the 
commercial  FM  two-way 
trade.  Most  of  the  firm's 
sales  are  to  installers  for 
taxicab  fleets,  police  and 
fire  departments,  govern- 
ment agencies,  paging  ser- 
vices, and  related  applica- 
tions. For  obvious  reasons, 
the  antenrias  furnished 
these  users  must  be  rugged, 
maintenance-free,  and  re- 
quire little  or  no  tune-up  or 
other  installation  adjust- 
ments* 

Most  of  the  Kreco  anten- 
nas are  not  particularly  use- 
ful to  hams,  and  they  tend 
to  the  expensive  side  due  to 
their  exceptional  rugged 
ness.    However,    I    was    in- 


trigued  by  one  particular 
stacked  VHF  antenna  in  the 
catalog,  the  SOI  50,  which 
is  a  four-element  vertical 
collinear  delivering  a  stated 
gain  of  about  &  dB.  It  can  be 
factory-set  to  any  frequen- 
cy within  the  range  106  to 
174  MHz,  which  includes 
the  two-meter  band. 

Three  versions  of  the  an- 
tenna are  available,  with 
varying  degrees  of  rugged- 
ness.  The  relatively  light- 
weight [3-1/2  lbs.)  SGI  50A  is 
built  of  aluminum  and  re- 
quires a  threaded  3/4"  sup- 
port pipe.  The  intermedi- 
ate-duty SC-151A  is  similar 
electrically,  but  is  made  of 
slightly  heavier  materials 
and  weighs  4  lbs.;  1"  pipe  is 
required  for  the  supporting 
mast.  A  third  and  extremely 
durable  version  is  the  SC- 
155,  which  weighs  4-1/2  lbs. 
and  requires  a  1-1/4"  sup- 
port pipe.  Several  brass  ver- 
sions are  available  for  pre- 
mium installations.  (Weights 
given  do  not  include  the 
weight  of  the  user-furnished 
supporting  pipe.) 

I  opted  for  the  SC-150A, 
the  lightweight  aluminum 
version,  which  I  thought 
would  be  equivalent  in  con- 
struction to  typical  ama- 
teur-grade VHF  antennas, 
and  also  in  the  same  price 
category  [cost  of  the  SC- 
150A    is    about  $66),    I    or- 
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dered  the  antenna  factory- 
cut  for  146.5  MHz. 

After  assembling  the 
antenna  (which  is  UPS  ship- 
pable)  and  mounting  it  on  a 
length  of  3/4"  pipe,  I  found 
that  I  now  had  a  plumber's 
delight  of  my  own  (the  pipe 
forms  an  integral  part  of  the 
antenna).  The  radiator  itself 
IS  a  quarter-wavelength  of 
sturdy  aluminum  rod,  which 
is  supported  by  a  special 
ceramic  insulator  into  which 
the  user'Supplied  pipe 
threads,  along  with  the 
PL-259  connector  for  the 
feedline,  which  runs  down 
the  pipe,  A  quarter-wave 
sleeve  drops  down  over  the 
pipe  at  this  point,  forming  a 
coaxial  antenna.  Two  more 
coaxial  quarter-wave 
sleeves  are  used  for  de- 
coupling and  gajn-enhanc- 
ing  purposes  at  appropriate 
intervals  down  the  mast, 
and  a  ring  supporting  the 
four  quarter-wavefength 
radials  is  located  at  a  point 
down  the  mast  which  is  six 
quarter-waves  (or  1-1/2 
wavelengths)  from  the  feed- 
point 

The  antenna  performed 
well,  when  compared  with 
my  Cushcraft  Ringo  Ranger 
Cain  claims  were  not  veri- 
fied, but  seemed  to  be  rea- 
sonable, and  the  antenna 
offered  a  good  match  to 
RC-8/U  coax.  Particularly 
impressive  was  the  anten- 
na's obvious  physical 
strength,  Though  living  in  a 
relatively  benign  climate,  I 
can    picture    this    antenna 


much  more  than  some  defy- 
ing the  elements  at  a  mourv 
tain  top  repeater  or  remote 
base  location. 

In  trying  to  be  objective, 
I  should  emphasize  the  fact 
that  the  antenna  must  be 
mounted  on  pipe.  Regular 
galvanized  types  are  fine, 
but  stay  away  from  alumi- 
num or  steel  TV  mast  sec- 
tions. The  antenna  feed- 
point  insulator  assembly  is 
threaded  for  3/4"  pipe,  and 
it  will  not  accept  an  un- 
threaded TV  mast.  Also,  the 
antenna's  coaxial  sleeve 
sections  are  designed 
around  the  pipe  o.d.  (out- 
side diameter),  which  af- 
fects the  resonance  of  the 
cavity  between  the  skirt  i.d. 
(inside  diameter)  and  the 
pipe  o-d.  1  purchased  and 
had  threaded  a  12-foot 
length  of  3/4"  pipe  (the 
minimum  required),  plus  an 
adapter  to  1"  pipe  and  a 
3-foot  section  of  1"  pipe 
used  to  attach  the  assembly 
to  a  standard  TV-type  eave 
mount.  Ail  this  plumbing 
set  me  back  nearly  $18, 
which  added  to  the  total 
cost  of  the  antenna. 

Practically  all  of  the 
Kreco  antennas  use  the 
pipe  as  an  integral  part  of 
the  antenna.  Most  models 
are  available  in  aluminum 
or  brass,  and  each  is 
equipped  with  a  female 
UHF  connector  so  that  a 
one-piece  feedline  may  be 
used  between  the  antenna 
and  the  transmitter.  Type  N 
connectors  are  also  avail- 


able Lightning  protection  is 
automatically  provided  by 
a  gap  inside  the  insulator 
assembly.  All  models  are 
designed  to  handle  any  rea- 
sonable power  level,  being 
limited  only  by  the  power- 
handling  capability  of  the 
coaxial  transmission  line 
feeding  the  antenna. 

Several  particularly  inter- 
esting  antenna  designs  sur- 
face in  the  Kreco  catalog. 
These  include  a  number  of 
low-VHF  band  shunt-fed  co* 
axial  antennas;  these  boast 
excellent  lightning  protec- 
tion since  external  surfaces 
are  all  at  ground  potential. 
A  large  round  cap  at  the  tip 
of  the  vertical  rods  on  these 
antennas  conducts  electri- 
cal discharge  down  through 
the  pipe  and  to  ground  via 
the  tower  or  supporting 
structure.  Two  folded 
ground-plane  antennas,  one 
for  25-100  MHz  and  the 
other  for  108-175  MHz  use, 
are  available  that  offer  con- 
siderably wider  bandwidth 
than  ordinary  ground 
planes;  they  also  afford  im- 
proved lightning  protection 
by  virtue  of  the  grounded 
radiator  element.  Several 
unusual  3-eiementyagis  are 
also  made  by  Kreco,  using 
folded  ground-plane  driven 
elements,  Most  of  the  an- 
tennas can  be  retuned  to 
the  6-,  2-,  or  1-1/4-meter 
bands,  and  some  are  adapt- 
able for  10  meters. 

For  the  "wideband  spe- 
cialist," for  the  lack  of  a 
more  suitable  term,  the  firm 


also  sells  a  group  of  com- 
mercial discone  antennas 
that  boast  swrs  below  2:1 
over  an  8-to-1  frequency 
range.  Several  models  are 
available,  including  ones 
for  the  ranges  30-240  MHz, 
100-800  MHz,  and  150-1200 
MHz-  In  these  models,  the 
disc  and  cone  are  not  con- 
tinuous, but  rather  are  fab- 
ricated of  12  radials  each.  A 
note  in  the  Kreco  catalog 
advises  that  the  discone  an- 
tennas can  be  furnished  for 
various  frequencies  starting 
at  4  MHz! 

The  company  also  sells  a 
very  modestly  priced 
($19.95  delivered)  2-meter 
1/4A  coaxial  antenna,  the 
C02A,  also  designed  for 
pipe  mounting.  For  more  in- 
formation on  this  antenna, 
see  the  "Review'*  section  in 
the  January,  1981,  issue  of 
73. 

All  things  considered,  the 
SC-150A  i  evaluated  repre- 
sents a  good  antenna 
choice.  It's  a  bit  expensive 
and  heavy  for  the  typical 
amateur  installation,  but  in 
those  instances  where  rug- 
ged n  ess,  durability,  depen- 
dability, and  freedom  from 
maintenance  are  para- 
mount, it  would  be  a  hard 
choice  to  beat.  For  repeater 
or  remote  base  use,  it  looks 
close  to  ideal. 

For  more  information, 
write  to  the  Herb  Kreckman 
Co,,  Spruce  Cabin  Road, 
Cresco  PA  18326,  Reader 
Service  number  478.  ■ 


TS-830S  from  page  67 

Too  low  and  the  nofse  is  not 
eliminated;  too  high  and  au- 
dio distortion  may  occur. 
Once  the  happy  medium  is 
found,  the  blanker  works 
quite  well  on  pulse-type 
noise  such  as  faulty  power 
line  transformers  and  auto- 
mobile ignitions. 

A  20-dB  rf  attenuator  is 
selectable  from  the  front 
panel  It  becomes  useful 
when  you  operate  the  rig  in 
the  presence  of  strong  local 


signals  while  still  hoping  to 
hear  the  weak  ones. 

The  RIT  control  has  a 
±2-kHz  range.  There  is  a 
separate  XI T  for  offsetting 
the  transmitted  frequency. 

One  receiver  function 
leaves  me  completely  cold. 
This  is  the  Tone  control, 
which  is  concentric  with  the 
VBT  knob.  To  my  ears,  the 
audio  sounds  mushy  when 
the  Tone  knob  is  set  to  any 
position  other  than  full  tre- 
ble. The  manual  has  almost 
nothing  to  say  on  this  con- 


trol function,  causing  me  to 
wonder  if  it  was  included 
merely  to  occupy  an  other- 
wise unused  control  posi- 
tion, I'd  like  to  hear  from 
anyone  who  has  found  a 
use  for  this  control! 

The  Transmitter 

Compared  to  the  receiv- 
er, the  transmitting  portion 
of  the  830S  is  simple  and 
straightforward.  It  uses  a 
proven  combination  of  vac- 
uum-tube final  amplifiers 
with  solid-state  supporting 


circuitry.  The  tubes  used 
are  a  12BY7  driver  and  a 
pair  of  6146B  finals,  both 
common  varieties. 

The  conventional  design 
of  the  output  stage  means 
that  the  transmitter  must  be 
tuned  up,  a  relatively  rare 
skill  these  days  given  the 
profusion  of  broadbanded 
solid-state  rigs  on  the 
market!  Fortunately,  a 
"tune"  position  on  the 
mode  switch  allows  tune-up 
to  be  performed  at  reduced 
power,  protecting  the  final 
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tubes  from  undue  wear  and 
tear  Once  learned,  tune-up 
is  a  30-second  procedure. 

The  speech  processor  in 
the  830S  is  an  rf  cl ipper  with 
two  stages,  one  in  the  VBT 
circuit  and  one  in  the  i-f.  A 
small  front-pane!  knob  al- 
lows adjustment  of  the 
compression  level.  This  set- 
ting is  rather  critical,  with 
about  10  dB  of  compression 
on  voice  peaks  being  about 
right  More  than  10  dB  of 
compression  results  in  a 
less-than-p leasing  voice 
quality.  Incidentally,  when 
headphones  are  being  used, 
you  can  listen  to  your  trans- 
mitted audio  by  pushing  the 
''MONl"  switch  on  the  front 
panel,  just  to  the  left  of  the 
main  tuning  dial  I  find  this 
indispensable  in  properly 
setting  the  compression 
leveL 

VOX  controls  for  gain 
and  delay  are  also  located 
on  the  front  panel,  with 
anti-VOX  on  the  rear  panel 
The  range  of  adjustment  is 
wide  enough  to  accommo- 
date almost  any  micro- 
phone you're  likely  to  use 
with  the  a30S.  A  high  im- 
pedance mike  is  recom- 
mended. 

The  830S  features  semi- 
break-in  operation  on  CW, 
with  the  VOX  circuitry  and 
controls  performing  the 
task.  Hams  with  electronic 
keyers  should   be  advised 


that  the  830S  employs  nega- 
tive keying,  with  —65  V  at 
the  key  jack. 

As  the  830S  is  delivered 
from  the  factory,  the  three 
new  WARC  bands  are  en- 
abled  only  on  receive.  Get- 
ting the  rig  to  transmit  on 
the  WARC  bands  is  a  rela- 
tively simple  procedure,  re- 
quiring the  clipping  of 
diodes  on  the  rf  circuit 
board. 

The  Manual 

Kenwood's  instruction 
manual  for  the  830S  con- 
tains all  of  the  basic  op- 
erating information,  a  small 
section  on  maintenance 
and  alignment,  and  little 
else.  Hams  planning  to  do 
any  serious  work  on  their 
830S  will  be  advised  to  pur- 
chase a  service  manual 
from  Kenwood.  The  lack  of 
even  a  rudimentary  "Theo- 
ry of  Operation''  section  in 
the  manual  is  especially 
annoying,  particularly  to 
anyone  attempting  to  write 
a  review  of  the  rig!  The 
manual  does  contain  a  set 
of  small  but  serviceable 
schematics,  although  you 
may  need  a  magnifying 
glass  to  read  them. 

On  the  Air 

On  the  theory  that  com- 
petition  is  an  excellent  test 
of  machines  as  well  as  men, 
the  830S  was  pressed  into 
service  in  the  CW  section  of 


the  1981  ARRL  DX  Contest 
The  rig  was  operated,  most- 
ly on  20  meters,  for  48 
straight  hours.  Since  our 
830S  is  not  equipped  with 
CW  filters,  we  debated 
whether  it  should  be  used 
at  all.  We  finally  decided  to 
try  it,  cranking  the  VBT  con- 
trol to  the  minimum  band- 
width of  500  Hz,  in  an  effort 
to  get  the  selectivity  need- 
ed for  contesting.  The  re- 
sults were  very  gratifying. 
Not  only  did  the  830S  go 
the  whole  weekend  without 
missing  a  beat,  but  also  it 
turned  out  to  be  a  fine  CW 
rig  even  without  the  acces- 
sory filters.  I  imagine  that 
dyed-in-the^wool  CW  opera- 
tors will  opt  for  the  crystal 
fitters,  but  even  without 
them,  the  830S  does  a  nice 
job. 

One  thing  becomes  clear 
after  youVe  operated  this 
rig  for  a  while.  That  is  that 
Kenwood  did  some  heavy 
thinking  about  how  best  to 
"human-engineer"  the  TS- 
830S  Take  the  knobs  on  the 
front  panel,  for  instance. 
There  are  5  distinctly  dif- 
ferent shapes  and  sizes.  The 
result  is  that  your  mind 
quickly  becomes  attuned 
to  seeking  out  the  "small, 
flat  knob''  when  selecting  a 
meter  function,  or  looking 
for  the  ''tall,  round  knob" 
when  going  for  the  VBT. 
This  difference  in  physical 


appearance  is  coupled  with 
a  very  thoughtful  layout,  in 
which  the  most-used  con- 
trols are  placed  in  the  most 
convenient  positions.  Com- 
pared to  brand-new  radios 
from  other  manufacturers, 
and  even  compared  to  the 
old  820S,  the  TS^30S  gets 
high  marks  on  human-engi- 
neering. 

Summary 

What  we  have  here  is  an 
HF  ham  rig  that  is  evolu- 
tionary, as  opposed  to  be* 
ing  revolutionary.  Kenwood 
obviously  wanted  to  pro- 
duce a  worthy  successor  to 
the  820S,  and  they  have 
done  so,  with  a  price  tag 
that  is  lower  than  the  82QS. 
The  aspects  of  the  820S  that 
endeared  that  rig  to  its  ad- 
mirers have  been  retained 
in  the  830S,  while  more 
modern  rc^ceiver  attributes 
have  been  added  and  the 
layout  of  controls  im- 
proved a  great  deaf  If,  in 
these  days  of  the  solid-state 
avalanche,  you  still  feel 
more  comfortable  with  a 
pair  of  nice,  friendly 
6146Bs,  then  Kenwood  has 
a  radio  for  you ^ the  TS* 
830S  It's  destined  to  be- 
come an  industry  standard. 

For  further  information, 
contact  Trio-Kenwood 
Communications,  inc.,  771 
West  Walnul  Compton  CA 
90220  m 


PCS-3000  from  page  7t 

rear).  High  power  is  ad- 
justed by  VR408  and  low 
power  by  VR407,  both  near 
the  center  of  the  board. 
Auxiliary  offset  crystals  are 
near  the  front,  and  can  be 
''pulled"  to  move  the  offset 
up  or  down,  via  adjacent  in- 
ductors, by  as  much  as  15 
kHz. 

Perfofinance 

Of  course,  all  this 
microcomputer  conve- 
nience is  great  But  how 
does  the  unit  perform?  I 
connected   my   new   PCS- 


3000   to  a   fixed   outdoor 

antenna  and  wattmeter/swr 
bridge,  and  after  getting  ac- 
quainted with  the  micro- 
computer, I  ran  some  tests. 
My  radio,  on  my  partic- 
ular wattmeter,  puts  out  27 
Watts  in  high  power  and  6 
Watts  in  low  power  with  a 
1.1:1  swr  on  the  antenna. 
{The  PCS-3000  is  swr  prch 
tected  to  the  point  that  you 
can  transmit  into  an  open 
or  short  circuit;  high  swr 
will  no  doubt  result  in  lower 
power  output,  but  you 
don't  have  to  worry  about 
burning  out  the  final  ampli- 
fier.) The  low-power  level  is 


internally  adjustable  by 
means  of  a  potentiometer, 
VR407,  in  the  center  of  the 
board  on  top  of  the  main 
unit  over  a  range  of  zero  to 
25  Watts. 

Other  stations  reported 
excellent  audio  quality, 
without  exception.  Realiz- 
ing that  folks  sometimes 
tend  to  be  overly  cour- 
teous, especially  when  they 
know  you've  just  bought  a 
new  rig,  I  pressed  the  issue. 
I  asked  them  specific  ques- 
tions, such  as  "Does  it 
sound  tinny  or  bassy?  is 
there  any  background  noise 
or  distortion  on  modulation 


peaks?"  Still  nobody  had 
anything  bad  to  say. 

Received  audio  quality 
was  also  superior.  I  con- 
nected my  own  external 
speaker  up  to  the  rig  via  the 
1/8-inch  phone  plug  on  the 
rear  of  the  main  unit  I 
haven't  heard  a  better  FM 
rig. 

My    PCS-3000  uses   five 

Amperes  in  high  power.  My 
supply  delivers  six  Am- 
peres, so  this  is  no  problem. 
A  couple  of  lantern  batter- 
ies in  series  probably  won't 
do  it,  though. 

f  also  conducted  tests  for 
microphonics.   While   talk- 
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fng  to  a  friend,  I  literaHv 
pounded  on  the  radio  and 
dropped  it  f  ronn  a  height  of 
a  few  rnches  onto  the  table 
(which  was  protected  by  a 
placemati).  In  both  receive 
and  transmit,  there  was  no 
detectable  noise  on  the 
signal,  except  for  the  noise 
in  transmit  that  was  picked 
up  by  the  microphone 
("What  are  you  doing  to 
that  radio,  man?"). 

Mobile  Operation 

You'd  better  get  ac- 
quainted with  the  micro- 
computer before  you  go 
out  and  try  to  operate  this 
radio  while  driving  Once 
you're  familiar  with  it,  it's 
easy  and  convenient  to  use; 
it'll  almost  operate  itself. 

Here  in  Miami,  the  interi- 
or of  an  automobile  can  rise 
to  formidable  temperatures 
even  in  the  winter,  Would 
this  have  any  effect  on  the 
audio  quality?  Tests  with 
other  stations  indicated  it 
didn't,  other  than  to  pro- 
duce intermittent  gasps  and 
a  rather  sleepy  sound  on 
the  part  of  the  operator. 

I  made  a  special  point  to 
inquire  about  alternator 
whine  or  ignition  noise  on 
the  transmitted  signal,  I've 
never  had  any  trouble  of 
this  kind  in  the  past  with 
previous  rigs,  so  I  guess  my 
car  is  pretty  quiet  in  that  re^ 
spect.  There  wasn't  any  of 
this  kind  of  problem  with 
my  PCS-3000.  Other  sta- 
tions reported  the  same  ex- 
celient  audio  quality  in 
mobile  operation  as  in  fixed 
operation.  What  about 
background-noise  pickup? 
Well,  going  55  mph  into  a 
stiff  breeze  with  all  the  win- 
dows rolled  down  and  a 
semi  truck  passing  me,  I 
have  to  confess  that  other 
stations  noticed  quite  a  bit 
of  background  noise.  But  I 
was  still  "solid  copy/' 

The  digital  ''S"-meter, 
consisting  of  five  red  bar- 
type  LEDs,  is  very  sensitive. 
A  full-quieting  signal  al- 
ways lights  all  five  of  them. 
If  a  signal  is  so  weak  that 
none  of  them  is  lighted,  it's 


almost  unreadable,  (fn- 
cidentally,  even  the  weak- 
est of  weak  signals  will  stop 
the  scan,)  The  meter  reacts 
very  rapidly  to  changes  in 
signal  strength  such  as 
''picket  fencing."  No  me- 
chanical meter  could 
possibly  follow  this. 

In  an  unfamiliar  area,  the 
programmable  band-scan 
feature  is  very  convenient. 
You  may  want  to  scan  the 
entire  2-meter  FM  band,  but 
it  is  useless  to  waste  scan- 
ning time  covering  a  bunch 
of  frequencies  you  know 
won't  have  any  FM  signals.  I 
program  145.11,  the  lowest 
repeater  output  frequency 
in  the  United  States,  into 
memory  7  and  147.39,  the 
highest,  into  memory  8, 
before  going  on  long  trips. 
The  PCS  3000  scans  about 
five  channels  per  second, 
which  is  roughly  25  kHz  per 
second  using  5-kHz  incre- 
ments and  50  kHz  per  sec- 
ond using  10-kHz  incre- 
ments. To  cover  the  above 
range,  the  scanner  takes 
one  minute  and  29  seconds 
in  5-kHz  steps  and  44  sec- 
onds in  10-kHz  steps. 

Interesting  Quirks 

One  thing  that  1  discov- 
ered, after  several  hours  of 
operation,  is  that  this  radio 
actually  has  a  hidden 
memory  channel.  What's 
more,  it  is  instantly 
available  at  any  time,  just 
like  the  priority  channel, 
memory  r  The  PCS-3000 
remembers  the  frequency 
you're  on  just  before  you  go 
into  memory  mode.  When 
you  leave  the  memory 
mode,  you're  back  on  that 
frequency. 

1  usually  set  my  rig  to 
146,52  before  I  go  into 
memory  mode,  so  that  I  can 
instantly  go  back  to  this  im- 
portant simplex  frequency. 
Usually,  I  have  146.52  pro- 
grammed into  memory  7  as 
the  lower  limit  of  the  band 
scan  and  don't  want  to  du- 
plicate it  in  memory  1. 

If  you  program  the  band- 
scan  limits  in  back- 
wards—that is,   the  upper 
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limit  in  memory  7  and  the 
lower  limit  in  memory 
8— the  scanner  won't  work. 
In  this  case,  as  soon  as  you 
hit  BAND  SCAN,  the  micro- 
computer will  go  to  memo- 
ry channel  7  and  stay  there, 
blinking  just  a  bit  as  it  scans 
that  one  channel  over  and 
over! 

The  "channel  lock'' 
switch,  located  on  the 
microphone  and  used  for 
monitoring  the  repeater  in- 
put frequency,  operates  by 
making  the  microcomputer 
think  the  radio  is  transmit- 
ting when  it  is  actually  re- 
ceiving. Since  the  keyboard 
is  disabled  in  transmit 
mode,  the  channel  lock 
switch  also  has  this  effect. 
You  can  still  transmit  on  the 
repeater  input  frequency 
when  this  switch  is  ac- 
tivated. 

It's    almost    as    if    this 

microcomputer  radio  has 
its  own  personality  traits.  I 
already  feel  as  if  I  "know" 
it! 


Specifications 

I  was  able  to  actually 
check  only  a  few  of  the 
specs  on  my  PCS-3000,  and 
have  marked  those  with  an 
asterisk,  in  the  list  of  vital 
statistics  given  in  the  litera- 
ture—see Table  1. 

Introductory  price  for 
this  rig  (at  the  time  of  this 
writing)  is  $339  with  the  free 
touchtone  pad  kit.  All  ac- 
cessories such  as  power 
cord,  fuse,  microphone, 
and  mobile  mounting 
bracket/hardware  are  in- 
cluded. Optional  accessor- 
ies include  an  external 
speaker,  extra  dc  cord  and 
plug,  extra  mobile  moun- 
ting bracket,  15-foot  cable 
for  remote-head  operation, 
6-Amp  ac  power  supply, 
and  touchtone  microphone 
back  kit.  The  PCS  3000  is 
distributed  by  Amareur- 
Wholesale  Elecuonics,  inc., 
8817  S.W.  129  Terrace, 
Miami  FL  33176;  call  toll- 
free,  K800B27-3102,  Read- 
er Service  number  479. ■ 
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(305)  848-8236 

■^L,  RES.  AS     ADD    Sy^FltlENT    f'OSTA<i€ 
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Now,  amateur  radio  operators  can  enjoy  reliable 
mobile  communications  with  Valor's  omni-gain 
antenna.  Unique  matching  section  eliminates 
copper  coil  for  maximum  efficiency.  5/6  wave- 
length  design,  3dB  gain,  200W  power  rated. 
Quality  manufactured  17*7  stainless  steel  whip, 
6061-16  aluminum,  chrome-plated  brass.  Reduced 
whipping  at  highway  speeds.  Field  tunable  for 
lowest  VWSR. 


See  you  at  Dayton  Hamyentionf  April  24-26,  T98t 


Mil 


^422 


185  West  Hamilton  Street 
West  Milton,  Ohio  45383 
(513)698  41 94  or  698-4195 
OutsldeOhio:  1-800-573-2197 


Model  0G14f 

1 44-1 4B  MHZ 


Model  OG220 

220  225  MHZ 

(Not  Illustrated) 


The  I98I  Atlanta  HamFestival 

and 
Georgia  State  ARRL  Convention 

June  20-21,  I98I 


Downtown  Atlanta  Marriott  Hotel 
GIANT  covered  Fieamarket/Swapshop!   •  140  Major  Exhibits! 
More  than  25  Forums/Meetings!  •  Special  MICROPRO 

FCC  Exams!  •  Programs  for  Ladie 

Parking  for  thousands  of  cars!  •  Activities  Galore! 


•  Special  MICROPROCESSOR  Section! 

•  Programs  for  Ladies  &  Children 

•  Activities  Galore! 


Registration:  S4  per  person  IN  ADVANCE,  56  at  the  door 

Children  FREE! 
If  you  do  not  receive  a  Preregistration  Packet  by  May  ISth,  write: 

Atlanta  Hamfestival  1981 

P.O.  Box  45183 

Atlanta,  GA  30320 

Hotel  Rates:  S44  per  day  single  OR  double! 

Write  for  Hotel  Reservations  to: 

Marriott  Hotel  •  Courtland  at  International  Blvd.  •  Atlanta,  GA  30303- 

or  phone:  Area  404/659-6500  and  hurry,  hurry,  hurry! 

THE  BEST  HAMFEST  IN  THE  WORLD! 
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GILFER  Custom 
Yaesu  FRG-7700 


All  the  feature*!  for  less- 

Covers  from  0.15  lo  29.999 
MHz  wfth  PLL  synthesized  up- 
conversion  circuitry  —  crystal 
kittice  filter  48  MHz  first  IF, 
12-channel  memory.  Dua! 
readouts.  Clock  and  timer.  RF 
.itienujtor.  Noise  bfanker. 
GILFER  selectivity  of  2.4,  4.0 
.ind  6.0  kHz  (at  -6  dBK  Re- 
ceives AM,  USB,  LSB,  CW, 
NBFM  with  0.5  ^V  sensitivity. 
1 0CH 1 7/200/230  VAC.  1 2  VDC, 

$725+shipping 

New  Catalog — 250 


the  indispensable 


'S^m 


North  America's  Shortv^ave 
Mail  Order  Place 

■  Receivers   ■  Converters 

■  Antennas    ■  Preselect or^i 

■  Clocks  ■  Filters  ■  Lists 

■  World  Radio  TV  Handbook 

GILFER  SHORTWAVE 
DepL    7a5       Box  239 
Park  Ridge,  N|  07656 


THRUUNE  WATTMETER 

045-2300  MHz/Q1-iaOOO  watts 

The  Standard  of  the  Itidustry 
What  more  need  we  say. . . 


35d 


Bii«l 


Etectronic 
Corporation 


3D^>3  Aurora  Fk>dd.aevelaneffSok)n)  Oh  441 39 
Phone  s  2161 248-7200 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMIDC^IM^ 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

{21 3y  762-2418 
12033  OTSEGO  STREET.  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


RTTY  READER— NEW  LOW  PRICES! 


\  i  \  \ 


Decades  RTTY  signals  directly  from  your  re- 
ceiver's loudspeaker.  *  Ideal  for  SWLSg  novices  & 
seasoned  amateurs.  *  Completety  soiid  state  and 
seff-cDntalned.  Compact  size  fits  almost  anyvyhere. 
No  C*^T  or  demodulator  required  *  .  .  Nothing 
extra  to  buy*  «  Buiit-in  active  mark  Bi.  space 
filters  with  tuning  LEDs  for  170,  425  &  850  Hz 
F5K,  *  Copies  60,  ©7,  75,  &  IQO  WPW  Baudot  & 
100  WPM  ASCn.  •  NOW  you  can  tune  ]n  RTTV 
signats  from  amateurs,  news  sources  &  weather 
bulletrns.  The  RTTV  ftEADER  converts  RTTV 
signafs  into  alphanumeric  symbols  on  an  et^ht^character  moving  LEO  readout.  Write 
for  ilelaHs  or  order  factory  direct, 

RTTV  READER  KtT,  moi^ei   RRK.. ,,..., Si69,95 

RTTV  READER  wired  and  letted,  model  RRF     .  .  ,  , ,  S249.95 

Send  ct^^ck  or  money  order.  Use  your  VISA  or  MasterCard.  Add  S5,00  shtpping  and 
handlmg   for  continental   U.S.  Wisconsin   restdents  add   4%  Wisconsin  State  Sales  Tax, 


""  hil  i  Y" 


7/f{r**^^f 


"THunacn^z^ 


Corporation     ^SO  Telephone:  {4l4t  241-8144 
Post  Office  Bax  &13Q,  Thiensville,  Wisconsin  53092 


DON&MIKE^S 

SPRING  HAS  SPRUNG 
SPECIALS 

Cubic '  Swan  103  ....<..  $1 195.00 

Astro  150A - 779.00 

Mirage  B23  1  watt-30  watt 

3m  jj'     a-.kkSik...    ....«>•  EjuI>w3 

DSI  5600 A  w/Ant/Ac .. 185.00 

Robot  800 ,,.,..    749.00 

Cushcraft  A3  Tri bander . . .    169.00 

AEA  Morsematic  . 169.00 

Bird  43,  Slugs Call 

CDE  Ham-4  Rotor 199,00 

BT-1  HFA/HF  Rotator 79.95 

FDK  Palm  2  Handle  with 

BP/AC  149.00 

Cetron,  GE  5728 38.00 

Kenwood  Service  Manuals 
Stock  .  _ 10.00  ea. 

Telrex  TB5EM _  _    425,00 

Tel  rex  Monobanders  , , , , Call 

SantecHT^1200 
Synthesized , .  .    339.00 

Or6er  Your 

KWM380NOW! 

Old  Pricing  &  Free  Goods! 

Rockwell  Accessories  rn  Stock 

Adel  Nibbling  Tool 8.95 

JanelQSAS. *•.      41.95 

Rohn  Tower 20%  off  dealer 

25G.45G  Sections 
Belden  9405  Heavy  Duty 

Rotor  Cable  2#16,  6#18  ., ,  ^stlit 

Belden  8214  RG-8  Foam 36c/ft 

Belden  9258  RG-8  Mrni-coax.  19cm 

AJ Nance  HD73  Rolor  109.95 

Amphenol  Silverplate 

PL259 1.00 

ICOM  255A  2M  Synthesized  339.00 
w/touch-tone  mike  (limited  qty.) 
ICOM  260A  2M  SSB/FM/CW  449.00 

Late  Specials: 

Kenwood  TS  520SE,  TS-IMS  .  Call 
ICOM  IC2ATrrrP/NICAD . ,    249.00 
Bearcat    300—399.00 
Lunar  2M4-40P ,    109.00 

Call  for  TS830S,TS1 308 
plus  accessories 

MASTER  CHARGE  *  VISA 

All  prices  lob  Houston  except  where  }n- 
drcated.  Prices  subject  to  change  without 
nolice,  all  items  guaranteed.  Some  items 
subject  prior  ^ate.  Send  letterhead  lor  Dealer 
price  list.  Texas  residents  add  6%  tax. 
Please  add  postage  estimate  $1.00 
minimum. 


nn 


Electronics  Supply,  Inc. 

(800*231^057) 

6*10  p.m.  GST,  M.  W,  F 

1508McKinney 
Houston,  Texas  77010 

713/658-0268 


^45 


P^  RO6d0r  Service— see  page  130 
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MOVING? 

Let  us  know  B  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine, 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
Ubet  whenever  you  write  concerning  your  subscrip- 
tion. It  helps  us  serve  you  promptly.  Write  to: 


I 


magazine 


Subscription  Departnnent 

P.O.  Box  931 

Farmingdale  NY  11737 


D  Address  change  oniy 
□  Extend  subscription 
D  Enter  new  subscription 
D  1  year  $25.00 


If  you  have  no  label  handy^  print  OLD  address  here. 


-J 

CQ  Name_ 

Address 


I 

I 

I 
I 

Is 

1 1  City 

r 

I 

I      Name 

I      Address 
'     City 


D  Payment  enclosed 
D  Bill  me  later 


I 

I 

1 
I 


^Call 


State. 


Zip 


print  NEW  address  here: 


Call 


Staie^ 


Zip 


301B55 


155  y 


flniiffttrcffil 

^B m  mm   ^    -^  ■   ^m  i^ m 

Cmiiiiififfiiim#l#%ffi* 


2300 


IMHz 


38.50 


COMrUTt  WITH  PC  BOARD.  TARTS, 
AND  10  PAGE  BROCHURE 

COMPLETE  BOARD 65.00 

ASSLAflBLiO  AND  TESTED 

POWIR  SUPPLY, , , , ,.,,,. , _, ...  19.50 

CIGAR  ANT 10.00 

J3  aiMtNTS  PHYSICALLY  STRONGtJl 
THAN  LOOT  TAC*.  EOfLlAL  *^  OhtH 


CDMXNC   SOON     l*ltLAMP.   SlTUt 
VEKTIK.  MC  HOa  MH£  TILANS 
MJTTIB 


THt  STOPilCN  BOARD  WAS  DtVtLOftD  AT  CXJR  LAB  FOR  OPTIMUM  fCRFORMANCt 
WITH  LOW  COST  THfS  IS  NOT  A  COTV  ^  ALTHOUGH  Wt  ARl  COPIED)  Wt  STRIVE  TO 
MAINTAIN  THE  0«iaNAi  QUALITY 
UI^DEfl STANDING  OUR  mODUCTS  MAKES  SERVING  YOU  BETTER 


TfllMS:  COD-MO.  BANK  CARD.  CHECK 


HOUtSa  a-30  AM^4;30  PM  C  S  T   M-F, 


^J^l^ 


P.O.  BOX  139  ARUNGTON,  TEJC.  76010 

817-26S'0391 


C.B.  TO  1 0  METER  KITS 

AMERICA'S  #  1  SOURCE  FOR 

10  METER  C.B.  KITS 

IN  STOCK— Kits  for  most  C.B.  Models- 
A.M-  and  S.S.B. 


COMPLETE  KITS— Includes  all  parts  and  de- 
tailed instructions  for  both  crystal  and 
P-LL.  synthesizers. 

CUSTOM  ENGINEERED— For  easy  installa^ 
tion  with  minimum  amount  of  time  and  test 
equipment. 

FLEXIBLE  BAND  COVERAGE— To  provide  1 
MHz  coverage  for  most  PX.L,  chassis  and 
up  to  2  MHz  on  special  order  for  some 
types. 

LOW  COST— Kit  prices  range  from  $  10,00 
to  $50.00,  according  to  parts  required. 
Average  kit  price  under  $25.00. 
Free  catalog — write  or  call  today  for  our 
free  10  meter  catalog.  Includes  details  on 
kits  and  our  many  other  products. 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 
P.O.  BOX  638 

WEST  YARMOUTH^  MA.  02673 
(617)771  4634 
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MARK  3 

S205 

m  144-148  MHz 
12  channel& — crystal  controlled 

•  15  watts 
Special  modifications  for  CAP  & 

MARS  available 


S299 

•  143-149  MHz  (synthesized) 

•  25  watt  (variable) 

•  ,25  uv  receiver 

•  Provisions  for  non-standard  offsets  (MARS,  CAR  etc.) 

•  1  year  warranty 


FM-76 
$195 

•  220-225  MHz 
12  channels — crystal  controlled 

•  10  watts 

•  If  you  re  not  on  220,  now  is 

the  time  to  try  it  with  an  FM-76 


Phone  1  (800)  233-0250  (In  PA  (71 7)  299-7221 )  today  to  pface  your  onderor  to  request 
a  detailed  brochure  describing  these  transceivers  and  related  power  supplies,  anten- 
nas, amplrfiers  and  other  accessories. 

"Special  quantity  pricing  is  available  on  the  MARK  3  and  FM-76  transceivers.  Get 
your  group  together  and  call  for  a  quote  on  your  requirements. 


rm 


^13 


Prices  subject  to  change  withc^ui  notice. 


Communicattons  Cofp 


^^/   191 1  Old  Homesread  Lane 

GreenI iekj  Industrial  Park  East 
Lancaster,  W 17601 


$$ 


'*£' 
\^\ 


ovtd  70  bramdsWland-mobile, 

IN  STOCK     m     RADIO 


,  AMATEUR 
RADIO 


ICOM 


Full  Servk^e  Stiop  •Spectrym  Anafysis  •Antennas 
New  and  Used  Equipment  •CW'SSB*FIVI.  Etc.  *  Towers 
FCC  Study  Guides  •Code  Tapes  •Books  •Acoessories 


V 


TRYLON  ABC 
TOWERS 


^^M 


HOURS 

KON.IOES.  WED, 
9:30-6  DO  PM 


i*flTH  STATION  PHOJECf 


FHOflS,  FRI.. 
9:3O'£;0O  m 


Specialists  in  Amateur  Radio^ 
Short- Wave  Listening 
And  Contemporary 

Electronic  Gear. 


SAT:  3:30-3:00  PM 


CLOSED 
SUNOi^S 
HOLIDAYS 


■^^ 


"ff ' — — * 


4J:M:I[4-- 


INC.,;/ 


r>: 


\u 


1009  GARFIELD  ST,    OAK  PARK,  IL  60304 


(312)848-6777 


NEW,  MOLDABLE  PLASTIC 

AflAV  C^Cfll  '    ^^^'^  ^^^^  fittings  tram  moisture 
If  UHA^dCAL     ^^^  corrosion 


•  On^  matenai  [hat  wjII  adhere  to  poly  vmyi 
or  vir^yl  outer  coax  jackets, 

■  Forins  and  seats  over  odd  shapes  and 
difficult  fittings. 

•  Non  contaminaHng  and  non-conductive, 

•  Wide  ambient  temperature  range 
I    aO'^Fto  -  WF) 

■  Stays  ftexit^le  for  years  thus  msuDng 
moistufe  proof  connections. 

»  neuseable-allou^s  you  to  qy^cKly 
disconnect  immgs  and  reseai  \hm\  wttti 
the  same  material 

•  A  most  for  satellite  TV- microwave  worlt 
■wire  antenr^a  at  solder  join^- in  the  shick 

Packaged  in  convenient  v^"  x  60"  roll. 
2  ro [Is  S4. 00  post  paid,        ^407 

DEALER 
INQUfRIES  WELCOME 


I  AX-  SEAL '      the  new  sp3ce  age  material  mat  ts  qwck  and 
simple  to  apply  Remove  backing  from  appfOximBtefy  $'  ofpfastic. 
Wrap  outer  cov&rmg  toward  fitttng.  After  wrapping,  knead  to  fotm 
a  smooth  surface  and  force  out  air  EFFECW^  -  fOOL  PROOF  - 


Universal  Electronics,  Inc. 

12B0  A  id  a  Drive.  Reynoidsburg,  Ohio  43068 


FeBtures:  *>^^t^i^x 

•RUGGED 

triangular 
construction 

•TO  96  FEET 

In  8  ft,  sections 

•PREENGIKEERED 

for  heavy  loads 

•GALVANIZED 

A526  quafity  steel 

•ECONOMICAL 

as  low  as  *7/ft, 

•Krr  FORM 

easy  to  assemble 

for 

TV 

HAMS 

MOBILE 

UGNTING 

at  so  availabfe 

TtLT-OVER/CRANK-UP  TOWERS 

TRYLON  MANUFACTURrNG  CO. 

50  HIQH  ST,  LL7 

BUFFALO  N.Y.  14203 

(716)881-0937 


^^433 


B990ef  Service— S96  page  i30 
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73  ON  THE  AIR 


Starting  this  month,  W2NSD/1, 
ouf  station  here  at  73  Magaitnet 
will  be  on  the  air  each  Tuesday 
evening  between  8:00  pm  and 
11:00  pm  EDT  (0000  and  0300 
UTC  Wednesday).  An  operating 
schedule  Is  provided  for  May 
and  June. 

In  order  to  meet  as  many  of 
our  readers  as  possible,  we  will 
be  operating  in  the  General 
class  portion  of  most  bands. 
You  will  find  us  somewhere 
within  the  first  25  kHz  of  each 
General  class  segment,  so  on 
20-meter  phone  look  for  us  be- 
tween 14.275  and  14.300,  on  40 

meter  CW  find  us  between  7.025 
and  7.050,  etc.  Our  Novices  and 
Technicians  will  be  operating  in 
the  first  25  kHz  of  the  Novice 
bands  on  80, 40,  and  15  meters. 

We  will  be  operating  on  two 
bands  per  night,  using  the  high- 
er frequency  band  for  the  first 
half  of  the  operating  session 
and  the  lower  frequency  band 


for  the  second  half  of  the  ses- 
sion. 

The  operator  couid  be  any  of 
our  licensed  staffers,  and  don't 
be  surprised  if  the  OM  himself 
answers  your  call  some  Tues- 
day evening. 

We  are  looking  forward  to 
speaking  with  our  readers  and 
hope  to  meet  many  of  you  in  the 
coming  months-To  help  you  get 
to  know  us  belter,  here  is  a  brief 
look  at  who  we  are  and  what  we 
do  at  T3. 

Wayne  Green  W2NS0n— Wayne 
is  the  founder  of  the73  organiza- 
tion, iff  addition,  he  publishes 
two  computer  magazines  fKilo- 
baud  MiCROGOMPUTING  and 
SO  Microcomputing)!  two  indus- 
try newsietters,  and  heads  up  in- 
stant Software,  tnc,  a  micro- 
computer software  publishing 
houses 

Wayne's  interests  include  trav- 
el, economics,  sports  cars  (a  Jag- 
uar XJ6,  Datsun280Z,  andMaida 


THE  SCHEDULE 

May 

June 

S 

15m-20m  phone 

2 

15m-20m  phone 

12 

40m^0m  CW 

9 

15m(Novice)'20mCW 

1§ 

20m*40m  phone 

16 

40m-d0m  phone 

26 

dOm-IGOm  phone 

23 

20nv40m  phone 

30 

15m-40m  phone 

RX'7  owner),  gourmet  cooking, 
and  technology.  He'd  enjoy  talk- 
ing about  any  of  these  with 
readers. 

Jeff  Defray  WBBBTH—Jeff  is 
second  in  command  at  73  and 
has  a  full  range  of  administrative 
and  technicai  responsibttities. 
He's  known  as  *The  Wizard'' 
around  here  due  to  his  ability  to 
patch  together  ham  radio  and 
computer  protects  from  a  bot- 
tonjiess  junk  box  of  LEDs  and 
741  ICs, 

Jeff,  a  franspianted  midwest- 
ernerfrom  Napoleon,  Ohio,  is  the 
driving  force  behind  the  NSD 
contest  effort.  Under  his  tute* 
iage,  the  station  amassed  over  1 
miiiion  points  in  the  phone  por- 
tion of  the  1960  CQ  Worldwide 
DX  Contest  (mulfi/single)  and 
195,000 points  and  a  clean  sweep 
in  Phone  Sweepstakes  (single 


Wayne  W2NSD 


Jeff  W88BTH 


operator).  If  you  work  NSD  during 
a  contest,  the  impatient  voice  at 
the  other  end  of  the  exchange 
will  be  Jeff's  (unless  he's  man- 
aged to  trick  some  fellow  staffers 
into  operating  with  him). 

His  interests  inciude  comput- 
ers, astronomy,  and  motorsports 
(NASCAR,  Formula  t  and  Indy). 

Penny  Brooks  KAIGAW—Pen* 
ny,  one  of  our  newest  Novices,  is 
in  advertising  space  sales  for  BO 
Microcomputing.  She  is  a  Navy 
veteran  with  two  years  of  ser- 
vice under  her  belt  who's  been 
known  to  copy  CW  at  over  30 
wpm.  Look  for  her  dean  fist  on 
the  80,  40,  and  15-meter  Novice 
bands,  hopefufly  not  at  30  wpm. 

Chris  Brown  KA1D— Chris  is 
a  contributing  editor  with  73  and 
also  shares  his  time  with  the 
computer  magazines.  He  harh- 
dies  feature  writing  assign- 
ments and  enjoys  operating  out 
of  the  mainstream — 160  CW  for 
instance.  His  interests  include 
running  (Boston  Marathon  sur- 
vivor), mountaineering,  astron- 
omy, and  reading.  He  can  often 
be  found  on  80  and  40  meters  in 
the  still  of  night. 

Ed  Ferman  WAWFY—Ed  is 
our  director  of  publications.  He 
keeps  the  magazine's  printers 
honest  and  our  editorial  and  art 
departments  on  deadline.  He's 
on  his  feet  so  much  he  doesn'f 
even  have  a  chair  in  his  office. 

His  outside  interests  include 
raising  championship  Golden 
Retrievers,  gourmet  cooking^ 
sailing  his  36-foot  Choey  Lee, 


Fenny  KA1GAW 


Chris  KAID 


Ed  WAWFY 
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Jim  W1XU 


Aiyson  N1BEJ 


PauiKAILR 


and  biacksmi thing.  Ed,  an  Air 
Force  vet  with  many  hours  offet 
time,  plays  fazz  bass  and  hopes 
to  have  his  own  haute  cuisine 
restaurant  some  day. 

Jim  Gray  WlXU—JIm  is  f/?e 
Advertising  Manager  for  73 
Magazine.  He  spends  his  time 
on  the  phone  with  advertisers 
past,  present,  and  future  trying 
to  convince  them  of  the  benefits 
of  four-color  versus  two. 

Jim  is  a  licensed piiot  (private/ 
singte  engine,  commerciaf/gtid- 
er)  and  files  whenever  he  can. 
He  also  does  a  lot  of  waiking  in 
the  hiiis  of  New  Hampshire, 
rides  a  motorcycle  in  atf 
weather,  plays  tennis,  and 
shoots  35mm  photos.  Jim  has 
been  hamming  for3t  years  and 
has  a  special  place  in  his  heart 
forCW. 

Aiyson  Grupp  Nl&EJ^AIyson 
works  in  our  data  processing 
department.  She  thrives  on  OX 
and  wants  the  73  station  to  ac- 
quire a  bigger  tower  and  more 
monobanders.  Aiy  plans  to  up- 
grade to  Advanced  short iy, 
without  using  the  Bash  book. 

She  enjoys  i^it-building  and 
writing,  and  has  penned  several 
reviews  for  73-  When  she's  not 
DXing,  Atyson  is  likely  to  be 


canoeing  with  husband  Paul. 
Together  they've  paddled  most 
of  Minnesota's  Boundary 
Waters  hauling  ham  gear  and 
generators  with  them. 

Paul  Grupp  KA  ILR—Paul  is  our 
Product  Review  Editor.  He  pores 
over  ham  magazines  and  cata- 
logs looking  for  likely  review 
prospects  and  enjoys  evaluat- 
ing new  equipment.  He  is  a 
hopeless  DXer  and  operates 
phone  almost  exclusively,  pre- 
tending that  he  can't  find  the 
CW  position  on  the  new  rigs  that 
come  into  the  shack. 

When  he's  not  building  re- 
peaters or  chasing  DX,  Paul  en* 
joys  photography,  working  in  his 
recording  studio,  and  playing 
his  guitars^  He  was  raised  in 
Egypt  and  hopes  to  organize  a 
DXpeditton  to  the  Mid-East 

Knud  Keller  KV4Ga—Knud,  our 
accounting  manager,  is  the 
money  man  at  73.  He  is  the  one 
who  ends  up  with  the  invoices 
for  the  ham  shack  equipment 
that  the  rest  of  us  have  ordered: 
He  then  tracks  down  the  perpe- 
trator to  find  out  why  we  have 
yet  another  new  rig,  and  how  we 
intend  to  pay  for  it.  Everyone 
avoids  Knud  at  invoice  time. 
Besides  being  good  with  fig- 


ures, Knud  is  an  accomplished 
musician  specializing  in  strings 

and  keyboards.  He*s  also  one  of 
the  few  licensed  piano  tuners  in 
New  Hampshire  and  the  best 
Volkswagen  mechanic  on  staff. 

Ross  Kenyon  KA  1GA  V— floss  is 
the  manager  of  73 's  printing 
department.  He  spends  his  time 
working  on  QSL  cards  and  a 
host  of  other  ASAP  projects  in 
the  73  print  shop^  He  is  both  a 
new  ham  and  a  new  daddy,  and 
his  Novice  ticket  arrived  at 
about  the  same  time  his  new 
daughter  did.  His  hobbies  in- 
clude fishing,  photography,  and 
child  rearing.  Ross  is  also  a 
member  of  the  Masons. 

Gene  Smarte  WB6T0V—Gene 
wears  a  few  hats  at  73.  He  is  the 
News  Editor  and  also  the  Acqui- 
sitions Editor,  Gene  separates 
the  wheat  from  the  chaff  in  the 
newspages  and  is  on  the  horn 
with  authors  when  73  wants  to 
cover  a  hot  topic  and  needs  a 
story  written,  pronto^ 

Gene  is  a  rare  bird,  a  native 
Californian  living  in  New  Eng- 
land. He  copes  with  the  puritans 
in  a  laid  back  and  mellow  man- 
ner and,  were  it  not  for  his  col- 
lections of  weird,  flower-print 
California  shirts,   we'd  almost 


believe  he  was  a  Bostonian  by 
birth. 

Gene  Is  interested  in  bee- 
keeping, astronomy,  scrounging 
flea  markets,  banjo  picking  and, 
by  his  own  admission,  Califor- 
nia dreamin\  He'd  enjoy  speak- 
ing with  sixes. 

Tim  Daniel  N8RK  (not  shown)— 
After  serving  two  summer  in- 
ternships with  the  73  organiza- 
tion, Tim  has  finally  come  on 
staff  full-time.  Tim  graduated 
from  the  Rose-Hulman  Institute 
of  Technology  in  Terre  Haute,  In- 
diana, in  February  with  a  B.S. 
degree  in  Eiectricai  Engineer- 
ing; he  wilt  be  in  charge  of 
special  projects  at  73.  He  has 
authored  our  new  Novice  and 
General  class  study  guides  and 
enjoys  writing  almost  as  much 
as  engineering  and  design. 

Tim  is  an  enthusiastic  con- 
tester.  He  operated  with  Jeff 
DeTray  from  Turks  and  Caicos 
in  March  during  the  ARRL  inter- 
national DX  contest  under  the 
call  VP5TDX. 

A  transplanted  fla tiander (Ox- 
ford, Ohio),  Tim  is  now  getting 
used  to  biking  up  and  down  New 
Hampshire's  hiifs  and  valleys. 
He  also  enjoys  hiking  in  the 
White  Mountains,  reading,  and 
travel 


KnudKV4GG 


Ross  KA1GAV 


Gene  WB6T0V 
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NEW  PRODUCE 


SUPER  LOG^  II 

Whether  you're  a  rag  chewer, 
contesler,  award  hunter,  or  DX 
operator,  Ihe  new  Super  Log  11  Is 
the  radio  operator's  ultimate 
dream  come  truei  Created  by 
MICRO-80  programmer  Joe 
Richeyt  this  "machine  lan- 
guage" software  IS  compatible 
with  both  the  TRS^  Model  I 
and  Model  III  computer  sys- 
tems. 

How  many  times  have  you 
had  to  search  through  all  your 
logs  trying  to  find  a  record  of  a 
particular  coritact  made?  If 
you're  an  award  hunter  or  DX 
operator,  you  already  know  the 
nightmare  of  sorting  through  all 
those  OSOs  trying  to  satisfy 
various  award  requirements.  If 
you're  a  contester,  we  don't 
need  to  remfnd  you  of  the  awe- 
some task  of  keeping  an  accur- 
ate and  legible  log  to  be  able  to 
determine  If  a  contact  is  a  dupli- 
cate or  not.  Now  you  can  elimi- 
nate a]|  those  frustrations  and 
enjoy  keeping  a  log  once  again. 

Super  Log  II  wiH  instantan- 
eously retrieve  information 
about  a  previous  contact  with 
Its  special  "Lightning  Search  & 
Sort." 

Super  Log  tl  initializes  popu- 
lar column  headings  found  in 
conventional  radio  operator  log- 
books: date,  beginning  and  end- 
ing QSO  timeSj  call  sign  worked, 
QTH,  RST  sent  and  received, 
mode  and  frequency  of  opera- 
lion,  and  a  special  section  is 
resen/ed  for  entering  comments 
relative  to  the  contact  made. 

For  a  limited  time  only,  alt 
customers  purchasing  Super 
Log  II  will  also  receive  free  from 
MICRO-80  the  very  popular  ama- 
teur radio  program  Super  Duper 
It  With  this  program,  the  opera- 
tor can  keep  calls  sorted  by 
band  or  mode.  The  computer  im- 
mediatety  alerts  you  to  dupli- 
cate contacts  as  they  occur  and 
allows  the  option  to  delete  them 
from  the  log.  Now  conteslers 
can  eliminate  the  drudgery  that 


has  taken  the  fun  out  of  their 
competitive  hobby! 

Both  programs  are  available 
now  for  the  price  of  one. 

For  further  details  about 
MICRO-80  products  and  ser- 
vices, write  MiCROBO.  inc., 
S-266S  North  Busby  Road,  Oak 
Harbor  WA  98277.  Reader  Ser- 
vice numtjer  489, 

NEW  MFJ  3-KW  TUNER 
WITH  ROLLER  INDUCTOR 

The  new  MFJ'989  '^Versa 
Tuner  V  uses  a  rotter  inductor 
with  a  3-digit  turns  counter  and 
a  spinner  knob  for  precise 
inductance  control  to  get  swr 
right  on  down  to  minimum. 

This  new  tuner  has  a  big  3-kW 
PEP  rating  that  you  won't  out- 
grow and  smaller,  more  com- 
pact, size  to  match  the  new 
smaller  rigs. 

For  convenience,  the  MFJ*989 
gives  you  several  products  in 
the  same  compact  cabinet.  First 
of  alt.  it's  a  S-kW  antenna  tuner, 
roller  inductor  and  all,  that 
matches  coax,  balanced  line, 
and  random  wire  from  l-S-SO 
MHz.  Second,  IVs  a  six-position 
antenna  switch  (2  coax  lines, 
through  the  tuner  or  direct,  ran- 
dom/balanced line,  and  dummy 
load).  Third,  it  contains  a 
300' Watt,  50-Ohm  non-inductive 
dummy  load.  Fourth,  it's  a  watt- 
meter  using  a  lighted  meter  with 
2%  accuracy  (requires  12  volts 
for  lighted  meter).  This  watt- 
meter reads  botfi  forward  and 
reflected  power  on  2  scales  (200 
Watts  and  2000  Watts),  plus  it 
reads  swr  directly.  Finally,  *t  has 
a  built-in  4:1  balun  for  balanced 
line. 

It's  amazing  that  all  these 
features  can  fit  into  such  a 
small  package  (just  10-3M''  W  x 
4-1/2*'H  K  14-7/8"  D),  The  deluxe 
aluminum  low-profile  cabinet 
has  a  subchassis  for  RFI  protec- 
tion. It  has  a  black  front  panel 
with  raised  brushed  aluminum 
lettering,  and  the  cabinet  has  a 
black  finish.  There  is  also  a  bail 


Versa  Tuner  V  from  MFJ, 


CORRECTION 

The  price  for  Benjamin  Michael  Indystoes'  24-hour  clock 
was  incorrectly  tisted  in  our  March  '*  Review"  section.  The  cor- 
rect price  is  S29.95. 


to  raise  the  front  for  easy  view- 
ing. 

If  ordered  from  MFJ.  there  is  a 
30-day  money-back  trial  period. 
If  you  are  not  satisfied,  you  may 
return  it  within  30  days  for  a  full 
refund  (less  shipping).  MFJ  also 
provides  a  one-year  limited  war- 
ranty. 

For  more  information,  write 
MFJ  Enterprises,  Inc.,  PO  Box 
494,  Mississippi  State  MS  39762, 
or  phone  toihfree  V(800)- 
647-7800.  Reader  Service  num- 
ber 487. 

COMM-X  FROM  VALOR 

A  forerunner  in  the  Valor  En- 
terprise family  of  new  products 
for  1981  is  the  •'Communica* 
lions  Extender"  antenna  series. 
Known  as  '^COMM^X/*  the  series 
presently  Includes  two  models. 
Model  CX-144  Is  designed  for 
144-148  MHz  and  is  52"  in 
length.  At  35"  In  length,  the 
CX  220  model  operates  in  the 
220225  MHz  range. 

Both  models  feature  adjust- 
able whips  designed  to  allow 
field  tuning  for  optimum  vswr, 
typically  1.5:1  or  less  at  reso- 
nance, and  typical  gain  of  3  dB 
over  a  1/4  wave  standard.  In  ad- 
dition, two  stainless  steel  set 
screws  secure  the  heavy-duty 
whips  to  provide  double-locked 
prolection.  The  ferrule  is  at- 
tached with  adhesive,  besides 
being  mechanically  staked  to 
ensure  Integrity* 

The  COMM-X  \s  power  rated 
at  200  Watts  and  Is  made  of 
quality  materials.  These  materi- 
als include  17-7  taper-ground 
stainless  steel  whip,  16-gauge 
copper  matching  coil,  and  stan- 
dard 3/8-24  chrome-plated  brass 
base.  This  combination  pro- 
vides excelleni  wear  resistance 
for  long-lasting  service. 


Valor  Enterprises  specializes 
In  communication  products.  Ad- 
ditional information  may  be  ob- 
tained by  writing  Vaior  Enter- 
prises, West  Milton  OH,  or  catt- 
ing (5}3}S98^194.  Outside  Ohio 
catf  ton  free  i-i800h543-2W7. 
Reader  Service  number  480. 

HUSTLER  INTRODUCES  NEW 
TEN-METER  YAGI  ANTENNA 

The  new  beam  from  Hustler, 
designated  10-MB-4,  is  the  con- 
elusion  of  extensive  design  re- 
finements of  previous  beam 
teciinoiogy. 

The  result  is  a  four-element 
yagi  optimized  for  best  directiv- 
ity^ excellent  front-to-back  ratio, 
and  maximum  gain  through  se* 
lective  element  spacing  and  pre- 
cisely resonated  element  length* 

The  10-MB-4  employs  a 
gamma-match  feed  system  and 
is  fully  adjustable  for  a  1.2:t  or 
better  swr  at  resonance. 

The  mechanical  structure  of 
the  Hustler  10-MB-4  is  ruggedly 
designed  to  withstand  severe 
weather,  yet  is  light  enough  to 
be  accommodated  by  a  TV 
antenna  rotor. 

The  entire  antenna  is  con- 
structed from  high-strength 
aluminum  tubing  and  can  be 
easily  grounded  for  lightning 
protection. 

For  further  information,  write 
Mustier,  inc.,  3275  North  B  Ave- 
nue, Kisstmrnee  FL  32741. 

NEW  ZAP  trapper™ 
PROVIDES  SUPERIOR 
PROTECTION  FOR  ANTENNAS, 
CABLE,  AND  COMMUNI- 
CATIONS equipment 

The  new  Zap  Trapper™  (pa- 
tent pending),  introduced  by 
Poly  Phaser  Corporation,  signifi- 
cantly outperforms  previous 
lightning  protection  apparatus 
for  communications  antennas. 
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cable,  and  e<iuipment,  accord* 
ing  to  Roger  R,  Block,  Poly- 
Phaser  president. 

The  new  Zap  Trapper  impulse 
suppressor  utilizes  controlled 
atmospheric  technology-  "This 
process  is  field-proven  in  the 
telephone  industry  and  ensures 
a  microsecond  response  to 
(ightning  impulses,  plus  multi- 
ple impulse  suppressfon  which 
is  especially  critical  for  the  pro- 
tection  of  today's  solid-state 
communication  equipment/' 
Block  stated. 

'Typical  air-gap  type  arres- 
tors  mU  shunt  the  Hrst  of  many 
impulses  within  a  single  strike 
safely  to  ground  and  then 
become  useless  due  to  contact 
vaporization  for  the  remaining 
impulses."  In  effect,  Block  re- 
marked that  "arrestors"  or  air- 
gap  devices  do  little  more  than 
provide  a  sense  of  false  security 
beyond  the  initial  energy  im- 
pulse. 

PoiyPhaser's  Zap  Trapper  in- 
stalls quickly,  directly  into  the 
transmission  feedline,  and  is 
available  wiih  either  type  N  or 
UHF  connectors- 

The  Zap  Trapper  wiii  handle 
up  to  750  Watts  of  rf  power  with 
an  Insertion  loss  of  0.1  dB  at 
1000  MHz.  Vswr  is  less  than  1.15 
with  a  constant  50-Ohm  imped- 
ance. Turn-on  voltage  is  280  V  dc 
and  it  wilf  handle  a  10,000-Amp 
surge. 

For  more  Information,  con- 
tact Poiy Phaser  Corporation, 
1500  West  Wind  Boulevard, 
Ktssfmmeet  FL  32741,  tetephone 
(305)-846-7807.  Reader  Service 
number  482. 


MSB-1  AUDIO 
FILTER  FROM  M  §  M 

The  MSB'1  audio  ffiler  from 
M  &  M  Etectronies  utilizes  four 
basic  filters  arranged  to  provide 
the  maximum  In  flexibfllty  and 
effectiveness  during  SSB,  CW. 
or  RTTY  reception.  The  fixed 
high-pass  filter,  tunable  notch 
filter,  six-  and  eight  pole  tunable 
tow-pass  filter  are  engaged  at  all 
times.  The  tunabfe  bandpass  fil- 
ter can  be  switched  in  for  further 
shaping  of  the  audio.  This 
means  that  all  three  tunable  fil- 
ters can  be  engaged  at  the  same 
time  and  tuned  independently. 

For  more  information,  con- 
tact M  &  M  Electronics,  PO  Box 
1206,  BrBWtor)  AL  36427.  Reader 
Service  number  488. 

NEW  BASE  STATfON 

ANTENNA  FROM 
VALOR  ENTERPRISES 

Joining  Valor  Enterprises' 
most  recent  announcement  of 
the  *'Omni-Gafn'*  mobile  anten- 
na is  the  "Omni-Gain"  base  sta- 
tFon  antenna.  Designed  to  com- 
plement fts  mobile  cOMnterpart, 
the  base  station  antenna  fea- 
tures the  same  unique  construc- 
tion and  power  rating  of  200 
Watts. 

Made  of  17-7  stainless  steel 
whip,  6061 -T6  electro-polished 
aluminum  coaxial  matching 
section*  and  chrome-plated 
brass  3/8-24  ferrule,  the  "Omni- 
Gain"  has  no  copper  coil 

The  base  station  antenna  is 
5/8  wavelength,  has  a  3-d B  gain, 
and  is  available  for  2-meter  and 
220-MHz  amateur  bands.  The 
series  is  field  tunable  to  a  typi* 


New  audio  fitter  from  M  &  M. 


cal  vswr  of  less  than  1 .5:1  at  res- 
onance. 

Valor  Enterprises  is  a  manu- 
facturer of  personal  and  ama- 
teur communication  products 
and  accessories.  For  more  infor- 
mation and  complete  product 
catalog,  write  Vator  Enterprises, 
West  Miiton  OH  or  cati  (513}^ 
698-4195;  residents  outside 
Ofiio  dial  foif-free  U&00y543- 
2197.  Reader  Service  number 
481. 

MFJ  INTRODUCES  NEW  LOW- 
COST  VHF  OPERATING  AIDS 

Tfie  new  MFJ^12  is  a  VHF 
swr/wattmeter/fleld'Strength 
meter  combination.  It  keeps  you 
informed  about  your  antenna 
and  feed  line  as  well  as  you  rig's 
output.  It  reads  swr  at  lower 
power  levels  from  14  to  170  MHz, 
and  also  reads  forward  and 
reflected  power  from  144  to  148 
MHz  on  two  scales  (30  and  300 
Watts).  Easy  push-button  opera- 
tion switches  from  forward  to 
reflected  power. 

Binding  posts  are  provided  on 
the  back  panel  for  easy  field* 
strength  antenna  connection. 
The  MFJ-ei2  reads  field- 
strength  level  from  1  through 
170  MHz. 

The  MFJ-812  measures  4-1M" 


W  X  2-1/4^'  H  X  2-3/4"  D.  The  all 
aluminum  cabinet  has  an  egg- 
shell  white  front  panel  with 
black  top  and  sides, 

MFJ  provides  a  30-day 
money-back  trial  period-  If  you 
are  not  satisf  ied»  you  may  return 
it  within  30  days  for  a  full  refund 
(less  shipping).  MFJ  also  pro- 
vides a  one^year  unconditional 
warranty. 

The  MFJ*810  is  like  the 
MFJ-812,  less  the  field-strength 
function. 

For  more  information,  write 
MFJ  Enierprrses,  Inc.,  PO  Box 
494,  fl/lissis$ippf  State  ft4S 39762, 
or  catt  toti-free  1'(800)-647  1800, 
Reader  Service  number  486* 

NEWSdB-GAINMOBfLE 
ANTENNA  FROM  AVANTI 

Avanti  Communications  has 
recently  modified  its  &-dB  gain 

on-glass  mobile  antenna  de- 
signed fof  use  in  two-way  and 
amateur  radio  communications. 
The  new  3/4-meter  410-512 
MHz  AP450.5G  features  a 
straight  30-inch  whip  with  a 
small  center  positioned  phasing 
coil.  By  popular  request,  the 
former  loop  section  has  been 
eliminated  and  replaced  by  a 
small,  sleek  coil  measuring  only 


PolyPhaser's  Zap  Trapper. 


New  swf/watimeter/fieid-sfrength  meter  from  fylFJ. 
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Avanf/'s  AP450,5G  antenna. 


1-1/2  inches  in  length  and  a  max^ 
rmum  diameter  of  3®",  making  il 
the  smallest  UHFS-dB  gain  whip 
and  phasing  coll  combination 
on  the  market. 

As  with  each  of  Avanti's  on- 
glass  communications  anten- 
nas, the  new  AP450.5G  offers 
improved  performance^  requires 
no  holes  to  be  drilled,  features 
shorier  installation  time»  and  re- 
quires no  metal  ground  plane, 


thus  allowing  it  to  be  used  jfi 
many  more  applications  than 
conventional  mobile  antennas. 

For  more  information,  con- 
tact Avanti  CommunicationSt 
340  Stewart  Avenue,  Addison  it 
601 07;  pt}onB  (312)628^9350. 
Reader  Service  number  483, 

SHORTWAVE/ 
LONGWAVE  TUNER 

Designed  to  enhance  recep- 
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New  tuner  from  Grow  Enterprises. 


tion  in  the  lO^kHz  through 
30-MHz  spectrum,  thts  new 
shortwaveHongwave  antenna 
tuner  claims  the  widest  frequen* 
cy  coverage  of  any  tuner  on  the 
market. 

The  wideband  tuner  prese- 
lects desired  signals  while 
reducing  or  elminating  inter- 
modulation,  crossmodulatlon, 
Images,  and  desensitization 
from  unwanted  signals. 

Front-panel  switching  allows 


push-button  selection  of  two 
antennas  and  two  receivers^ 
while  a  front  tuning  dial  permits 
signal  enhancement. 

The  wideband  tuner  is  guar- 
anteed to  Improve  reception  on 
any  shortwave  or  longwave  re- 
ceiver. 

For  more  information,  writ© 
Grove  Enterprises^  inc.,  Depf  K, 
Brasstown  NC  28902,  or caii toll- 
free  1-(800H38'8155.  Reader 
Service  number  485. 


WORK  THE  U.H.F.  BANDS 

Aetd  a  tram  verier  or  convener  lo  your  existing  IOm«  6in  or  Zin  eqtrfimieitts^ 
Choose  from  ihe  targ«i  selection  of  modules  availabk  for  DX.  OSCAR, 
FMF,  AT\^ 

TRANSVERTERS 


MMT  432-28  (S)  $339.95 
MMT439*ATV  $369,95 
MMT!29fh!44     $425,95 


CONVERTERS 

Choojie  from  many  models  to  suit  your  needs. 
Examples:  MMC  432-28.  MMC  426/439— ATV 
MMK  12%444,  MMC  1280— AT V 
Write  for  delailsi  and  available  oprions, 

lOHLTERS 

Prevent  OSCAR  8  Mode  J  descnse 
Use  MMF200-7  S42.9S 
Stop  receiver  IMD  birdies 
Use  PSF432  $59.95 

ANTENNAS 

420450  MHz  J-beams 

48  eL  15.7  dBd  $75.75 

88  d.  18.5  dBd— Ask 

1250-1300  MHz  loop  yagi  1296-LV  $49.75 

Send  36C  stamps  for  ftiU  details  of  all  our  VHF/UHF  items 
Pre-selector  fitters  Tramvotcrs 


70/MBM  48 


LoW'pass  rihers 
Varacior  iri  piers 
Pre-amplifiers 


Converters 

Antennas 

Crystals 


VISA_ 


master  chartp 


ATTENTION  MOBILE  HAMS 

Vehicles— Aircraft— Marine 

15  METER  MOBILE  TRANSCEIVER 

CW  &  USB 

NCG  I5SB 


Speclnim  Intertuitional,  Inc. 
^  *^  Post  Of fict  Boi  10«4S 

Concord.  MiM.  01742  USA 

I 


THE  QRP  RIG  WITH  THE  BIO  RiG  SOUND  ACTIVE 
NOISE  BLANKER— RF  GAIN  — CW  SWITCH- 
SQUELCH— MIC  GAIN-DIGITAL  FREQUENCY 
DISPLAY— HI/LO  POWER  SWITCH— 13.8  VDC  5A 
POSITIVE  OR  NEGATIVE  GROUND.  9.5"  x  8.5"  x  2.5 

AVAILABLE  SOON:  IOmeter  AM/FM/SSB, 
DEALER  INQUIRY  INVITED. 


pt 


^^318 


1275  N.  GROVE  ST, 

ANAHEIM,  CALIF.  92Bm     (714)  630-4541 
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/"^LITTLE  GIANT 


ONLY 


I  SMOOTH  CLEAN  BFNDS  IN 

o  ALUMINUM  AND  MfLD  STEEL 


4  UP  TO  bsOTHK '4  78"  Wiotf       2 1 


35" 

fin 


IS 
3 


M  r  Ul  ^^^^  ^'^^  REUSABLE  ^50  . 

n  b  Tf     B4  TTERNS ONLY     £  50^ 

EXPANDABLE -WfTH   STEP  By  STEP  ^4^ 

§ 


(NSTRUCTIONS   MAKE  CUSTOM  ENCLOSURES 
AND  CABfNETS  A  S^AP*      HOW    TO  MAKE 
PROJECT  BOXES  ^  BRACKETS  4  SUPPORTS 
WfTH   YOUR  "LITTLE  GiANT'"^  tS  EXPLAINED 
m   EASY   TO  UNDERSTAND    FORM,    YOU    fyfAY 
\ii   NE^^ER   FfND    fT   NECESSARY    TO    BUY  ANY 
5   MORE    ENCLOSURES   OF  ANY  KfND  !ff 


fn 


i 


AND  NOW 
WE  HAVE 


ALUMINUM!  I 

ALL    NEW  FACTORY  FRESH!  § 

,0^5^.03^13   RECCOMENDED    FOR   ENCLOSURES 
SfZE  4 


/^"X4S' 


^4"X4B" 


020 


3.&5 


U^JO 


,025 


9.2  s 


H.50 


.oja 


iOOO 


i^.OO 


,04  0' 


te.p-s 


050* 


14.75 


^0^95l24.36UsHEET 


-^THiCK 


PRfCE 
PER 


Ui    *N0TE:  .0404.050    MAT*L     SUBJECT    TO  A 
S  CRATtNG    CHARGE    OF  ^4,00/ 1^"  $  ^900/24". 

g    USE    ONE   CH6.  FOP    LARGEST    SiZE  ORDERED. 
O   ALUM.    fS    SHIPPED    UPS-FREfSHT     COLLECT. 

P^ASSOCIATES  .o^trif^ 


eD^^  cREBtr 
P  C  BOX  7 ST  cAJ9£>r  6ff 

JCSO  NE  S5TH  AVE,    ^^*^^^ ^^"^fjf 
SILVER  SPRfNGS,  FL.  326 3B 


2300  MHZ  Antenno 


PRICE 

NNDL 

4500 

5.00 

as  .00 

2.00 

5.00 

PPD 

15.00 

PPD 

This  antenna  is  for  yogi-  2300  MHZ  down  con- 
vertor.  Design  gain  of  up  to  20DB.  Some  os- 
sembly  required.  Variable  voltage,  150MA 
power  supply  for  down  convertors,  8V-I5V. 

SHIP.  & 


^300  MhfZ  ant«nn<i  only 
Power  tuppty  kit 
PowOr  fupply  PC  board  only 
23Q0  MHz  PC  Board  w/Oata , 


Complete  systemi  230  MHZ  converter,  antenna, 
power  supply.  18"  coax,  50'  coaj<.  Ready  to  hook  up 
and  t  jrn  on.  $225,00  PLUS  $5.00  shipping. 

No  CO.D.  Caih  only  iti 
money  order  or  «0ihi«r  check 

H.M.  GOOOWrN  W5EEY 
11421  FERNMD  AVE. 
DALLAS,  TX  75218  ^393 


INOTEK 
ENGINEERING 
PRESENTS;     RTTY! 


■  var^   f*W   coif-  *  iufk4rf4r  M^niitirity 

4  cepJai  60,  Ae^Jl,  Ji  100  wpm  bfli»rf«t   or  vtr'i! 

*  H«tm^t  Hff    invmrtmit  da  fa  d»r*frj«it 
w  mtmptt    t*d  tuning    inditofinn 

w  tuttmt    mnd  pQrallm}    tft    vufpvt    p^fft 

*  0nhi^ard  ifiQap    k»y9r  rrvnifimr 

*  »atf    upvrurd  tp»*d    conv^ri'Qif 

^  b«vrd  tnmamvrtt    (Hlfjr   4  x  5pJ  incJial 

»  mxtmilmnf    nefl*   firiinvftfti' 

i   raqiffr*!   timpt*  -t-S  and  tltrntt  f-«0,  pvrr.  MVpptf 

driUmd /ki,  h^mrd  vrttft  riacwfli«nfarion -Ilif^S 

ONLY:       *"** 

«ti*miiJ«d  and  aJJ^nad 


10  METER  CONVERSION  KITS 
FOR  MOST  C.B.  MODELS 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  $10.00 

Easy  to  Install  with  AM  Instructions 
Tune-Up  Procedure    Aiignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Sattsfied  Customers 

•  Write  or  Call  Today  for  Our  Free 
10  meter  catalog 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


i^7 


2m  AMPLIFIER 


n  <, 


35w  2m  FM  AMPLIFIER  KfT  •  MODEL 

335-k  •  3  in  ^  35  out  •  2  in  ^  30  out 
•  1  in    15  out  •  cor  •  class  c 

•  4,5  a  at  13.6vdc  •  bnc 
connectors  ask  about  our 

other  vhf  &  uhf  models 

Communication  Concepts   Inc. 

,^362      2648  NORTH  ARAGON  AVE. 

DAYTON,  OHIO   454^0  ^^ 

(513)296-1411 


VfS* 


SYNTHESIZED 

SIGNAL  GENERATOR 


made  in 
U.SA 


I4f    J-.?    * 


N        ^T 


modef  3G-100C 
IE  $329.95 


*  Covers  100  to  179.999  MHz  in  1  kHz  steps  with 
thumbwheel  dial  •  Accuracy  .00001%  at  ail  fre- 
quencies ♦  Internal  trequency  modulation  from  0  to 
over  100  kHz  al  a  1  kHz  rale  •  Spurs  and  noise  at 
feast  60d8  below  carrier  •  RF  output  adjustable  from 
5  \Q  SOOmv  across  50  ohms  •  Operates  orj  12vdc 
@  Vz  amp  •  Price  $329.95  plus  shipping. 

In  stock  lor  immediate  shipping.  Overnight 
delivery  available  at  extra  cost.  Phone:  (212) 
468-2720.  ^3,^ 


VANGUARD  LABS 

19e-23  Jamacia  Ave.  Hollis,  NY  11423 


*^43S 


UNIVERSAL  AMATEUR  RADIO  INC, 


AUTHORIZED  DEALER  FOR 


•  TRIO  KENWOOD 

•  YAESU  ELECTRONICS 

•  TEN  TEC  •  HUSTLER 

•  DENTRON 
m  RL  DRAKE 

•  MFJEMTERPRISES 


CDE  ROTORS 

m  GAIN-TELEX 
MIRAGE  •  I  COM 
CUSHCRAFT 
ROBOT  •  INFO-TECH 
PANASONIC  #  B&W 


ALL  OTHER  MMOR  AMATEgR  UNCS  S/^LES  &  SERVICE 
UPS  -  MC  -  VISA 

l20OAIDADn. 
614-866-4217 

REYNOLOSBUAG,  (COLUMBUS)  0H43Q68 


BRIGHT  FREQ  COUNTERS 


ABOOiaiS.OCHlNCL.  AMTgJ^NA  &  AC  SUPPLV> 

•  MEASURE  ALL  BANDS 

•  USE  WITH  ANY  TftAHSMnTER 

•  HIOH  ACCURACY  lOMHi  TIME  BASE 

•  FULLY  TESTED  &  CALtBRATED 

The  A 500  series  counters  are  a  real 
must  for  afl  inamshiacks.  Because  the 
bands  are  crowded,  gud  ops  must 
know  precisely  their  frequency. 
BRIGHT  counters  give  fast  and  ac- 
curate read  outs.  Ask  about  the 
BRIGHT  t.1  GHz  and  commercial 
rrtodels. 


TO  ORDER  CALL  404^52-0968 


BnidiTT 

ELECTfiOISJfCS 
404-257-1494 


TER«S  *iMi;jrtiav«CW«MC.  VISA. AUG*  flntfOOO  ^"Df  Iters  a^r*1DO 
■dd  4T  SO  iriemnu.  hondinq  vniT  iji«^iirtc«  fejli»*»yd«1ej.  aJ<MJn  *hgp 
order  ir  pioca& 


PC  fUw  m9J7rMHrr.t,  Goorco v^yUaB- 


i^A23 


MICROWAVE 


lnl:rtjdu<;t!onfo.i300MHj  1S1.9S 

pflclfi^ge  Includes  high  cjudtlty  ctown  comvprtcr  kii.  20 
pc^gtyi  \J*p-b¥-st*p  inst-Tuctian^,  Microwave  A'<'il€nn«t 
CookbooK   Requires  variable  &  I  2  VDC  rs 

Down  Canverltfr  r*OwFT  Supply  S4  I  ^S 

kH   AH  pflrT5  and  esse 
Model  TUB  S  I  a  VDC 

Model  lU  IZ  12  16  VDC 

M I  cm.U W  AVE  AN  T  ENN  A  COOKBOOK  17,95 

(Or  2300  MHi.  The  LuiginjL 

SMr  pFortucf  c^fiilo;g— SASf 

All  firlces  postpaitt  m  US   VI5A  ^ml  MASTLRCAfiD  dccrpfrrt 

on  orders  over  SiO,  Add  %1  For  COO    Virglrifl  Fesideni<  arid 


SMP 

Supmrior  Mieraumvm  Froif ueti,  Inc. 
FM*  Bqm  124t  ^^^^ 


i 


i^  Reader  Service — see  page  130 
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10  METER  RIG?  CB  BOARD 

Hygain  40  chanrvel  CB  board,  with  PLL  3C,  9W  amp 
w/heat  sink,  RF  8i  modulator  xi&torji,  (ots  morel  A 
few  connections  sind  alterations  make&  3  10  nnetfir  ng 
(35  described  in  a  73  MaQ  seriesj.  With  tvpical  sche- 
matics. 12  oi.,  ?(fDiKS0007,      $QBg  each! 

ASCII  ENCODED  KEYBOARD 

Sand^ifs    720    ^yrp1u$    keyboard,    with     parallet 
output.    This    nice    unit    has    bfi'^n    written    up    for 
projects  rmmsroos  limes  in  73  and  other  computer 
rflBBs.  Sh.Wt.  5  Lbs.  .  .   #1A30126  .  ,    S39.9&  ea, 
LOTS  MORE  SURPLUS  COMPUTER 
PERIPHERAL  EQUIPMENT  AVAlLABLei 
CIRCLE  READER  SERVICE  FOR  OUR  CATALOG 
Tormt:  Add  Poktiae,  MC  /  VISA  /  AE  Weleome! 

Phone  oriiBrs  wetcsmc  on  credit  card  orcters! 


11 


fiE 


IT 


FREE  GIANT  CATALOG  of 
ELECTRONIC  BARGAINS 

SPEAKER  KITS^COMPUTER  MATL/KITS/GADGETS 
TOOLS/POWER  SUPPLY  ESySEM-rS^TRANSFORlVIERS 
1  000 '«  of  ElflctFonic  Parts?     Use  Reader  Service  Cardf 


COAXIAL  CABLE  SALE 


P0LYETHYLEI4E  DIELECTftIC 
RG213noncoritamtnating  95%  shield  mil  spec  3S«/ft 

RG 11  ALf  75ohrns  97  %  sh  mid  mil  spec. , 27«rft 

RGaeu  93  ohms, 1Wft 

RG8U60%  shield ■  1**"^ 

RGSeU  aO%  shieEd , OWit 

LOW  LOSS  FOAM  DIELECTRIC 

RG8U  97%.  shield  while  jacKel , , ......  2QcffL 

RGSftU  95%  Shield lOem, 

RG58AU  stranded  centsr  80%  shield , . . .  11«ffL 

Rotof  cable  a-idga  5^22ga . IScrtt 

•Cabte— shipping $150  1  si  100  ft., $2,00  each  add  1 100  ft. 

CONNECTORS 

PL-2&9  push-on  adapter  shell 10*13^ 

PL-259  &  S0239 ^Qt%SM 

Double  Male  Connector ,  *. .  ^ .  $1.79 

1  ft.  patch  cord  w7RCA  type  plugs  each  efid. ......  3/11.00 

Reducer  UQ175  or  176. 10IS1J9 

UHF  T  {M35a) ,  . . *^59 

C  I  LaJiV       ^lyiHAffSliI  I      r     m      ■■      iri      ra      r-*|**l'f|+'«P*'<l-«-"''""-'*"J      ■a'^fBrO 

F5^A{TVtyp«), ,,.._,....,  ,,,,,.,,,.* .  - 10f$1.S9 

Connectors— shipplftg  10%  add1,  $1.25  minirfium 

FREE  CATALOQ-VISWMASTER  CHAR<3E— 
COD.  ADD  SI. 50— FLA.  RES.  ADD  4%    ^4^12 

NEMAL  ELECTRONICS 

S68B  aw.  SOttl  5T^  DEFT.  RLA  MlAML  FLORIDA  3^43 
TELEPHONE  ptS^  aB1.5S34 


AltRL  ATUNTIC  DIVISION 

S  ttV  STATE  CONVENTION 
CDmbinetf  iftth 

Rochester 
HA^FESr 

Bigger  than  ever 

MAY  15-t6 
Better  than  ever 

Monroe  County  Fairgrounds 

and  Marriott  Inn, 
near  NY  Ttiruway  exit  46 

For  Information  write; 
Hamfest,  Box  1388, 
Rochester,  NY   14603 
Phone:  716-424-1100 


AMATEUR  CALLSIGN  DISPLAY 


WBM 

Copyrighl  1^79 

Ideal  for  desk,  shack,  and  operating  posi- 
tion. NeaL,  attractive,  colorful.  Top  quality 
throughout.  Size:  3'*  x  8** 
Available  with  or  without  Plexiglas  holder. 
Colors  available;  Black,  blue,  red,  or 
woodgrain  background  with  white  letters; 
or  white  or  yellow  background  with  black 
letters.  Please  specify  2nd  choice  of  color. 
Price:  (without  holder)  S6.00plus  $,75  ship- 
ping; (with  holder)  $8,50  plus  Sl.CK)  ship- 
ping. Shipment  guaranteed  within  two 
weeks  of  your  order.  Checks,  ciash  or 
money  orders  accepted 
(5171588^6255 

G  &  T  SERVICE  COMPANY 


^^410 


3210  N.  County  Line  Road,  Farwdl,  Ml  48622 


Enjoy  Satellite  TV  Now 


r 


Better  than  Cable  TV-Over  200  TV  and  radio 
services,  Why  waste  money?  Learn  the  whole 
story  and  build  a  video  system  the  famiiy  can 
enjoy.  No  commerciaJs,  FREE  movies,  sports 
and  Vegas  shows— worldwide,  crystai  ciear 
reception  connects  to  any  TV  set.  Big  (8  x  1 1  in . ' 
book  loaded  witti  details,  photos,  plans,  l<its— 
TELLS  EVERYTHING!  Satisfactian  Guaranteed. 

Send  S7.95  TCOAYf  Add  $2.00  lor  lsi  class  [ak  mail)  or  cal 
our  £4  hour  CO.O.  rush  order  line  (305)  862^5068. 

GLOBAL  ELECTRONICS, 

P.O.  Box  219-H,  Maltland,  Florida  32751 


YAESU  FT'2a7R  OWNERS 
AUTOMATIC  SCAN  MODULE 

15  minutes  to  in- 
stall; scan  restarts 
when  carrier  drops 
off;  busy  switch 
controis  automatic 
scan  on -off;  in- 
cludes moduie  and 
instructions. 

Model  AS-1.  $25.00 

Fr.?r>7R  RATTFRY  fi&VFR  KtT  MODEL  BS-I 

$14.95 

'No  more  dead  batteries  due  to  memory  back- 
up 

*30%  less  power  drain  when  squi^iched 

'Simple  to  Install;  step-by-step  tnstmctions 
and  parts  included 

*4  mA  memory  backup  reduced  to  500  A  A. 

M5  rnA  receiver  drain  reduced  to  30  mA. 

^Improved  audio  fidelity  and  loudness 

j^400 

ENGINEERING  CONSULTING 

p.  O.  BOX  94355 
RICHMOND.  B.  C  V6Y2A8,  CANADA 


CASIO 


l;lbur,  Fiiinulr.  fe-Lan<1,  ^m^ 

AiJTi>ca>eFvdar,  ■  Cedtuldtcif 
lime  124  Imur  ivsteml. 


CB01BK 


BlKk  l-Ka 


ONLY 


69 


tQClBK 

95 


SLACK    CAS€   ArtO   ST»*f 

MODEL  CSOBK 
JUST      49^^ 


C&LII   tEilDEHTS    Ai^t^     A      PfftCENT     ittiii      TAX 

ADO     1.fQ       WATCH      fpA       &Hl!P»ING    AN0     HA'^DUH^ 

SKelectronics 


■ 


10672     WOODBURY      HOAD 
GARDEf^      GHOVE-      CA      92643 


j^374 


73  Magazine  does  not  keep  subscrip 
tion  records  on  tlie  premises,  there- 
fore calling  us  only  adds  time  arid 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73  Magazine 
Subscription  Dept. 
PO  Box  931 
Farmingdale,  NY  11737 


Thank  you  and  efijoy  your  subscription. 


thb  publicQtiofi 
is  Qvoiloble  in 
micfOfOfVTi 


LJQ  1H: 


■■  :t 


mhmj^ 


^ 


University  Microfilms  International 


300  North  Zeeb  Road 

Dept.  P.R. 

Ann  Arbor,  MI48106 


18  Bedford  Row 
DepL  PR. 
London,  WClR4ej 
England 
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NEW   from 


THE 

NEW 

WEATHER 

SATELLITE 

HANDBOOK 


BY  DR.  RALPH  E.  TAGGART 


Here  is  the  completely  updated  and  revised  edition  of  the  best- 
selling  W«alhor  Satellite  Handbook— containing  atl  the  infor- 
mation on  the  most  sophisticated  and  effective  spacecraft 
now  in  orbit.  Dr.  Taggart  has  written  this  book  to  serve  both  the 
experienced  amateur  satellite  enthusiast  and  the  newcomer. 
The  book  is  an  introduction  to  salellfte  watching,  providing  all 
the  information  required  to  construct  a  complete  and  highly  ef- 
fective ground  station.  Not  just  ideas,  but  solid  hardware  de- 
signs and  all  the  instructions  necessary  to  operate  the  equip- 
ment are  Included.  For  the  thousands  of  experimenters  who 
are  operating  stations,  the  book  details  all  procedures  neces- 
sary to  modify  their  equipment  for  the  new  series  of  space- 
craft. Amateur  weather  satellite  activity  represents  a  unique 
blend  of  Interests  encompassing  electroniGS,  meteorology 
and  astronautics.  Join  the  privileged  few  In  watching  the  spec- 
tacte  of  earth  as  seen  from  space  on  your  own  monitoring 
equipment.  Order  BK73e3  $8.95 


WEATHER  SATELLITE  HANDBOOK  (first  edition) 
By  Dr.  Raiph  £.  Taggart  WBaoOT,  Valuable  information  in  this 
first  edition  i$  not  included  in  Dr.  Taggart*s  just  published 
book,  Thp  New  Weather  Satefflfp  Handbook  (see  above). 
Chapters  such  as  '*How  to  Build  an  Electric  Timer  for  Satellite 
Tracking"  and  "Building  an  Automatic  Control  for  the  Satellite 
Receiving  Station''  wIlJ  no  longer  be  available  when  this  edi- 
tton  is  out  of  print.  This  is  a  good  entry  levei  text  for  those 
discovering  the  exciting  new  use  of  weather  satellites.  Regular 
price:  $4;95.  SPECIAL  PACKAGE  PRfCE-BOTH  BOOKS  FOR 
ONLY  $10,95,  SAVE  $2.95!  (This  offer  available  only  while  sup- 
plies last.)  Order  WS7300  and  receive  both  editions  of  Ihe 
Weather  Satellite  Handbook  for  only  $10 J5  (plus  $1.00  ship- 
ping and  handling  charge). 


^  Use  the  order  card  In  the  back  of  this  magazine  or  UemiizQ  your  arder  on  a  separate 
pl&ce  of  paper  end  mall  to;  73  Radio  Bcokshop  •  Peterborough  NH  Q3453.  Be  sure 
to  lr>Glude  check  or  detailed  credit  card  inFomnation.  Add  $1,00  handling  charge, 
Note'  Prices  aublect  lo  change  on  books  not  published  by  73  Magazine.  Questions 
regarding  ^our  order'^  Please  write  to  Customer  Service  at  the  above  address. 
Ptease  allow  A%  weeks  for  delivery.  No  C.O.D,  orders  acceptad.  For  Toll  Free  order- 
ing call  1600  258^5473. 


frdcSQ  Antennas 


mtennBs 


•  73  DiPOLE  AND  LONG-WIRE  ANTENNAS  — BK1016— by  Ed^ 
ward  M.  NoM  W3FQJ.  This  is  the  first  collection  of  virtually 
every  type  of  wire  antenna  used  by  amateurs.  Includes  dimen- 
sions, configurations,  and  detailed  construction  data  for  73  dif- 
ferent antenna  types.  Appendices  describe  the  construction  of 
noise  bridges,  line  tuners,  and  data  on  measuring  resonant  fre- 
quency, velocity  factor,  and  swr,  S5.50,* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS— 
BK7304— With  the  GIANT  Book  of  Amateur  Radio  Antennas  by 

your  side,  antennas  will  become  the  least  of  youf  worries.  Over 
450  pages  of  design  ideas,  theory  and  reference  data  make  this 
book  live  up  to  its  title.  The  7  chapters  cover  everything  from 
basic  antenna  theory  through  designs  for  DIY  accessories,  as 
well  as  dozens  of  antenna  designs.  Whether  planning  to  build 
or  buy,  design  or  admire,  test  or  enjoy  a  ham  antenna—this  is 
the  book  for  you.  From  the  editors  of  73;  published  by  Tab 
Books.  $12.95*  hardback. 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— BK1069 

—by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas 
for  amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and 
antenna  line  tuners,  as  well  as  methods  for  measuring  reso- 
nant frequency,  velocity  factor,  and  standing-wave  ratios,  160 
pages.  $5.50." 

•  VHF  ANTENNA  HANDBOOK— BK7368— The  NEW  VHF  An 

tenna  Handbook  details  the  theory,  design  and  constroction  of 
hundreds  of  different  VHF  and  UHF  antennas  ...  A  practical 
book  written  for  the  average  amateur  who  takes  joy  in  building, 
not  full  of  complex  formulas  fo*^  the  design  engineer.  Packed 
with  fabulous  antenna  proiects  you  can  buifd,  S5.95.* 

•  PRACTICAL    ANTENNAS    FOR   THE    RADIO   AMATEUR— 

BK1015— A  manual  describing  how  to  equip  a  ham  station  with 
a  suitable  antenna.  A  wide  range  of  antenna  topics,  systems, 
and  accessories  are  presented  giving  the  reader  some  food  for 
thought  and  practical  data  tor  construction.  Designed  to  aid 
the  experienced  ham  and  novice  as  well.  Only  $9,95/ 

^  Use  th$  order  card  \n  ^he  bach  of  KHn  magaizine  or  Itemize  your  order  on  a  separata 
piece  of  paper  and  mail  to:  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  fture 
lo  include  check  or  detailed  credit  card  information.  Add  S1.00  handling  charge. 
Note^  Prices  Aut^ject  to  changoon  books  not  published  by  73  Magazine.  Quest  I  on^ 
regardtng  yojjr  order?  Please  write  to  Customer  Service  at  the  above  address 
Please  allow  4-6  weeks  for  delivery.  NoCO.D.  orders  accepted.  For  Toll  Free  order- 
ing call  1  son  2535473 
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A  recent  survey  showed  th*t  20%  M  ihe  73  suttscribers  also  rc»d 
KWolMud  MICROCOMPUTIMQ  magaiifte  .  ^  .  and  eJijoy  it*  This  is  Ihe  best  way 
to  learn  and  keep  up  wftTi  the  rapidij^  developing  wortd  of  mjcrocomputers. 
TtiEjc:'s  nothing  to  be  akiild  of.  you  juil  have  lo  read  an  interesUng 
magazine  and  you  Ml  learn,  Try  a  subscription  to  Kilobaud  MlCRCOMPCJTiNCi 
and  see  for  yourseiL 

n  iHew  subscription  n  Renewal  G  12  issues  for  125.00 
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Arise  and  subscribe  to  80  MICROCOMPUTIMG,  the 
newest  and  fastest  growing  microcomputer  magazine.  Th  is 
is  full  of  news  about  programs,  accessories  and  theory  on 
the  world's  largest  selling  computer,  the  TRS-80** 
Definitely  beginner  level  and  includes  lots  of  program 
listings.  Find  oat  what  all  the  fuss  is  al>out. 
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Selling  73  Magazine,  the  ham  radio 
that  offers  quality  and  quantity, 
Jiani  into  your  store.  Once  through 
you  can  sell  him  anything. 


magazme 

brings  the 

the  doof 


Our  dealers  are  telling  us  that  '73"  outsells 
fhem  all . .  so  call  today  and  join  the  dealers 
who  make  money  with  73  Magazine. 

For  information  on  selling  73  Magazine 
tail  603-924-7296  and  speak  with  Ginnie 
Boudrieau,  our  Bulk  Sales  Manager.  Or  write 


to  her  at: 


'JS^^.^''' 


^t#^^ 
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FOR  THE  NOVICE 


NEW.  UPDATED 

EDITIONS  OF  OUR 

FAMOUS  NOVICE  CLASS 

STUDY  GUIDE  AND 

NOVICE  THEORY  TAPES 


•  NOVICE  STUDY  GUIDE— SG 7357— Here  is  a  corrpletety  new  study  guide  and  reference  book  for 
the  potential  ham.  This  i&  not  a  ques lion/answer  memorfzadon  course,  EFectronic  and  radio  funda- 
mentaJs  are  presented  and  explained  In  an  easy-to-understand  fasNon,  preparing  the  beginner  for 
the  Novice  exam.  Inctudes  the  latest  FCC  amateur  reguiations,  as  well  ag  application  forms.  Easily 
the  best  path  into  the  exciting  world  of  ham  radio(  $4.9S.* 

•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  Yoy'll  be  astounded  at 
how  really  simple  the  theory  is  when  you  hear  it  explained  onthesetapes.  Three  tapes  of  theory  and 
one  of  questiorts  and  answers  from  the  Jatest  Novice  exams  give  you  the  edge  you  need  to  breeze 
through  your  exam.  73  Is  interested  In  helping  get  more  amateurs,  so  we're  giving  you  the  complete 
set  of  our  tapes  for  the  irvcredJbiy  iow  price  of  ONLY  $15.9S.* 

Sciantlsta  have  proven  that  you  J  earn  faster  by  lis  ten  log  than  by  reading  because  you  can  play  a  cas- 
sette laps  over  and  over  in  your  spare  time — even  while  you're  drivingT  You  get  more  ar>d  more  info 
each  time  you  hear  it.  You  can't  progress  without  solid  fundamentals,  These  four  hour-long  tapes 
give  you  all  the  basics  you'll  need  to  pass  the  Novice  estam  easily.  You'll  have  an  understanding  of 
the  basics  which  will  be  Invaluabfe  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice 
exam  without  first  listening  to  these  tapes?  Set  of  4— $15.95.* 

SPECIAL  OFFER!  Botli  Novice  Class  Study  Guide  and  Novice  Theory  Tapes 
$20.00  Order  NP7300, 


OTHER  STUDY  GUIDES 


7^  CODE  TAPES 

•^ANY  FOUR  TAPES 
FOR  $15.95! 
$  4.95  EACH 


"GENESIS" 

S  WPM— CT7305— This  is  the  beginning  tape  for  peopfe 
who  do  not  know  the  code  at  all.  It  takes  them  through 
the  26  tetters,  10  numbers  and  necessary  punctuation, 
complete  witii  practi^ce  every  step  of  the  way  using  the 
newest  blitz  teaching  techniques,  Et  is  almost  mirac- 
uiousi  in  one  hour  many  people— including  kids  of  ten- 
are  able  to  master  the  code.  The  ease  of  learning  gives 
confidence  to  beginners  who  might  otherwise  dfop  out. 


"THE  STICKLER" 

6+  WFM— CT7306— This  la  the  practice  tape  for  the 
Novice  and  Technician  licenses.  It  is  made  up  of  one 
solid  hour  of  code,  sent  at  the  official  FCC  standard  (no 
olher  tape  we've  heard  uses  these  standards,  so  many 
people  flunk  the  code  when  they  are  suddenly — under 
pressure — faced  with  characters  sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape  is  not  memorizable,  urtliKe 
the  sany  5  wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  rive. 


"SACK  BREAKER" 

13  +  WPH—CT7313— Code  groups  again,  at  a  brisk  13 
per  so  you  will  be  at  ease  when  you  sit  down  In  front  of 

the  steeiy-eyed  government  inspector  and  he  starts 
sending  you  plain  language  at  only  13  per,  You  need  this 
extra  margin  lo  overcome  the  panic  which  is  universal  in 
the  test  situations.  When  you've  spent  your  money  and 
time  to  take  the  test,  you II  thank  heavens  you  had  this 
back-breaking  tape. 


"COURAGEOUS" 

20  +  WPM— CT7320— Code  is  what  gets  you  when  you 
go  for  the  Extra  ciass  license.  It  is  so  embarrassing  to 
panic  out  Just  because  you  didn't  prepare  yourseif  with 
this  tape.  Though  this  is  only  one  word  faster,  the  code 
p roups  are  so  difficult  that  you'll  almost  fall  asleep  copy- 
ing the  FCC  stuff  by  comparison,  Users  report  that  they 
can't  believe  how  easy  20  per  really  is  with  this  fantastic 
one  hour  tape. 


•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG  1080— 
Before  going  for  your  1  x  2  cal  I,  it  pays  to  be  a  master  Of 
the  Extra  class  electronics  theory.  This  study  guide  is 
the  logical  extension  of  the  73  theory  course.  Ail  the 
theory  necessary  to  pass  the  e^^am  Ea  presented.  Anten- 
nas, transmission  lines,  swr  are  discussed.  a$  well  as 
noise,  propagation,  and  speclaiized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or 
memorisation  guide,  but  rather  a  Eogical  presentation  of 
the  material  that  must  be  understood  before  attempting 
the  Extra  exam.  Save  yourself  a  return  trip  to  the  FGG 
and  try  the  73  method  first  i  $5,95* 


•  ADVANCED  CUSS  LICENSE  STUDY  GUIDE- 
SG 1081  — Ready  to  upgrade  your  license?  To  prevent 
retailing  the  FCC  theory  exam,  you  need  the  73  Advanc- 
ed  theory  guide.  SSB,  antenna  theory,  transmttterSr  and 
electronics  measuring  techniques  are  covered  in  detail 
In  this  easy-to-follow  study  guide.  Special  modes  and 
techniques,  such  as  RTTY,  are  also  treated.  An  engineer- 
ing degree  Is  not  necessary  to  master  the  Advanced 
theory— try  this  book  before  visiting  the  examiner's  of- 
fice i  16-95.*  (Pubilshed  by  TAB  Books  previous  to  recent 
changes  In  FCC  exam  material.) 


"OUTRAGEOUS" 
Z5+  WPM— GT7325— This  is  the  tape  for  that  small 

group  of  overachieving  hams  who  wouldnl  be  content  to 
simply  satisfy  the  code  requirements  of  the  Extra  Ciass 
license.  If  s  tne  toughest  tape  we've  got  and  w©  keep  a 
permanent  file  of  hams  who  have  mastered  it.  Let  us 
know  when  you're  up  to  speed  and  we'll  Inscritse  your 
name  In  73' s  CW  'Hall  of  Fame." 


SSTV  TAPE 


FOR  YOUR  HAMSHACK 


•  SLOW  SCAN  TELEVISION  TAPE— CT7350— Prize- 
winning  programs  from  the  73  SSTV  contest.  Excellent 
for  Demo  I  S5.95.* 


«  QSL  CARDS—  73  turns  out  a  fantastic  series  of  QSL 
cards  at  about  half  the  cost  of  having  them  done  else- 
where becausethey  are  run  as  a  fill-in  between  printing 
booKs  and  other  items  in  the  73  Prim  Shop.  250  Style 
W— QW0250-tor  $8.95*;  500  Style  W— QW0500— for 
$13.95^  £50  Style  X-QX0250— for  $8.95*;  500  Style 
X— QX0500;  250  Style  V— QY025D— for  $fl.95^  500 
Style  Y— QYOSOO— for  $13.95.*  Allow  6-12  wks.  for 
deiivery. 

#  LIBRARY  SHELF  BOXES-These  sturdy  white,  cor- 
rugated, dirt-resistant  boxes  each  hold  a  full  year  of  73, 
Kffobaud  Mlcrooomputmg  ordOMtcrocompufing.  With 
your  order,  request  self  sticking  labels  for  any  of  the 
foilowlnQ:  73,  Kiiobaud  Micfocomputing,  $0 MicrnQom- 
puVmg,  CQj  QSTi  Hsm  Had  to,  Persona  f  Computing^ 
Rsdio  tfectrofjfcs.  Interface  Age,  and  Byte.  Order  1  — 
BX1DO0— for  $2.00*;  order  2-7— 0X2002- for  $1,50 
each*:  order  8  or  more— BX 1002— for  $1.25  each'. 
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BACK  ISSUES 


«BACK  ISSUES— Complete  your  collection;  many  are 

Drime  coliectables  now^  classics  In  the  field!  A  full  coE- 
ection  Is  an  invaluable  compendium  of  radio  and  elec- 
tronics knowledge! 

STOOOO— Single  back  issue  before  July  1980- $3.00 
ST025O— Single  back  issue  after  Juiy  1980— $5.50 
ST0500— 5  your  choice— S8. 75 
ST  1000— 10  your  choice— $14.00 
ST2500— 25  our  choice— $12.00 
ST2501— 25  your  choice— S25.00 

•  FflEE  BACK  ISSUE  CATALOGS  are  yours  for  the  ask- 
ing. .  .specify  73  Magazine,  Kiiobaud  MfCrocomputing, 
and/or  80  Microcomputing  back  issue  catalog  when  you 
send  your  name  and  address  to  us  on  a  postcard. 


•  Preserve  and  protect  your  collection  for  a  lifetimet 
Order  these  handsome  red  binders  with  gold  lettering, 
$7,50  for  1,  3  for  $21.75,  6  for  $42.00.  [Postpaid  within 
USA,  please  add  $2.50  per  order  outside  USA.)  Check  or 
money  order$  onfy,  no  phone  or  C.O.D.  orders .  73 
Binder^.  P.O.  Box  5120,  Ptiiladelpfiia,  PA  19141. 

*  N^OTE^ Above  »ddreBB  for  Binders  only, 
*Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  toi  73 
Radio  Bookshop  •  Peterborough  NH  03458,  Be  sure  to  include  check  or  detailed  credit  card  information.  No  C.O.D. 
orders  accepted.  All  orders  add  $1.00  handling,  Please  allow  4.6  weeks  for  delivery.  Questions  regardina  your 
order?  Please  write  to  Customer  Service  at  the  above  address.  (Prices  subject  to  change  on  books  not  published 
by  73  Magazine.) 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


THE  ©  TECHNICAL  LIBRARY 


«BEI4IND  THE  DIAL-BK^07— By  Bob  OfOVfr  Get 

mtwe  tun  out  of  shortwave  listening  with  thi^  inter^^t- 
Ing  guide  to  cmmvOf^.  antefinas,  frflquaficles  and  jn^ 
terfefsncft,  S4;B6,  * 

•  THE  CHALLENGE  OF  1fiO-BK7309— Is  Ihe  newest 
book  In  the  73  lechnlcat  literary,  dedicated  to  160  meter 
operating.  SI  Dunn  provides  all  necessary  Information 
to  get  started  on  Ihls  unique  band,  The  ail-lrrpoftant 
antenna  and  ground  systems  are  described  In  detail. 
The  introduction  contains  Interesting  ptiotos  Of  Stew 
Perry's  [rhe  KJng  ol  lG0}shack.Thisr9[erencelBBmu5t 
for  new  and  experienced  "Top  Band'  operators.  Price: 
$4.95." 

•  SSB . .  THE  MtSDNDERSTOOD  MODE— BK7351— by 
James  B.  Wilson.  Smgiei  Sideband  TransmLssloni. . . 
thoLTsandsoif  ua  use  rt  every  day,  yet  i1  remam«  prmot  tt>e 
least  undarslODd  facets  of  amateiir  radio.  J  B.  Wilson 
pres^ils  wvoral  methods  of  skl^and  gefvaration.  am- 
ply illustrated  «itti  crvaris  and  ^hemaiica.  which  wlU 
enable  the  wnt>itioije  reader  to  construct  tiis  own  side- 
band gertefator,  A  mmi  for  the  tec*inicalty-s*ftous  harrts, 

•  PROPAaATK)N  WtZARO^S  HANQBOOK-BK7302— 
by  J.  H  h^elaon^  When  sunspois  riddled  the  *orlctwide 
conimiiniications  ntlwyixlits  of  the  194fl'S.  Jonn  Henry 
Hel&on  looked  to  the  planets  for  an  answer  The  result 
was  A  theory  of  propa^^atlon  forecasting  based  upon  tn- 
terpfanetary  align menl  ihal  rrtade  the  author  the  rrcist 
reiiabJe  forecaster  in  America  today.  The  t>ook  provides 
an  enlightened  ioo4t  at  cornmunications  p^si,  present, 
and  future,  as  well  aa  teaching  the  art  of  propagation 
forecasting.  $6.95,' 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS- 
DK7a4a— by  A.AWlcksJsan  easy-to-und  era  land  IXK>k 
written  for  the  begLr^ntng  kit  builder  as  well  as  the  sk- 
perierK:ed  hobby i si.  It  bBA  numerous  pictures  artd 
descriptions  of  ine  sefe  and  correct  ways  to  use  basic 
and  specialised  tools  lor  electronic  projects  as  well  as 
specialized  meta]  working  tools  and  the  dNemical  aids 
wh>lch  are  used  in  repnir  s^hops.  S4.95.' 


FOR 
THE 


CONTESTER 


#THE  CONTEST  COOKBOOK— 8^7366— rev«al>  the 
s«cfeis  of  the  contest  winner  (Ooinestlc,  DX  etna 
speciaMy  contestsli  complelo  wtth  photos  wm  diagrams 
of  equtprnent  used  by  the  top  sconai^,  F'tna  out  hom  to 
make  150  coniacts  in  one  hour.  S5J95." 


•  THENEWRTTY  HANDBOOK— flK7347-^ is  a  rww  edi- 
tion and  the  onlv  up-io^late  FfTTV  t>oo*t  available.  The 
state  of  Ihe  art  has  t>een  changing  radlcalHy  and  had 
made  all  previous  RTTY  t>ooks  obsolete.  i\  has  the  lal^t 
circuits,  great  lor  the  newcomer  anil  expert  alike  $5,95.* 


PUBLISHERS 

CLOSE-OUT 

SPECIAL 

50% 


•  WEATHER  SATELLITE  HANDBOOK— BK7370— By 
Df.  Ralph  E  Tag g art  WB6DOT.  Valuable  Infontiatton  In 
thts  edition  witi  noj  be  incitfdetf  in  the  newest  edition  of 
the  Weather  Saieihte  Handbook  (available  in  Spring 
1981).  Chapters  such  as  "How  to  Build  an  Electronic 
Timer  for  Satellite  Tracking"  and  "'Qulidlng  an  Automatic 
Control  for  the  Sat oi lite  Receiving  Station"  will  no  longer 
be  available  when  this  edition  Is  out  or  prinL  This  Ib  a 
good  entry  level  text  for  those  discovering  the  ej<cltlng 
new  use  of  weather  satellites.  i=legular1y  Sa.9S,  SPECiAL 
SALE  PRICE  f 2  50 

•  MASTER  HANDBOOK  OF  HAM  RADIO  CtRCUITS— 
BK1033^  This  is  an  encyclopedia  o1  amaieur  radio  Cfr- 
cults,  oleaned  from  past  issues  of  73  Magaiine  and 
carefulTy  selected  according  to  application.  You'M  find 
many  you Venwer  seen  before,  some  new  twists  on  the 
tried  ar^J  true,  arNf  several  that  have  t>een  long  torgottmi 
but  are  weM  worth  mmemt^ef^ng.  Where  your  interest 
rangies  from  rage  hewing  to  EME,  From  CW  to  slow-scan 
TVi  from  DX  (o  rauniy  nets,  this  har^dbook  will  b&  a 
welconi«  addlllon  to  your  shack.  SSitS.' 

•  OWNei  REPAIfl Of  RADIO  EQUIPMENT— aK73lD— 

Frank  G^ass  K6RO  shares  over  40  years  of  operaling,  s«r^ 
vicing,  an<t  design  experience  in  this  book  which  ranges 
from  the  elemenlary  to  tt*e  highly  technical  written  for 
the  top  engineers  in  the  ffetd.  ft  is  wntten  In  narrative 
style  on  the  subjects  of  electronic  servicing,  howcompo^ 
nenta  work,  and  how  they  ate  combined  lo  provide  cofn- 
municaJtion  equipment.  This  book  will  help  you  under- 
stand  the  concepts  required  to  service  your  own  station 
equipment.  $7.95.* 

•  IC  OP' AMP  COOKBOOK— BKI 028— by  Waller  G. 
Jung.  Covers  not  only  the  haste  theory  of  Ihe  IC  op  amp 
in  greai  detail,  but  also  Includes  over  250  practical  elf 
cult  applications,  liberally  illustrated.  592  pages, 
5Va  xB^A,  BOftbOund.  $14.&5.* 

•  THE  POWER  SUPPLY  HANDBOOK -aK7305- 
Need  a  power  supply  for  a  gadget  you're  building?  In 
the  POWER  SUPPLY  HANDBOOK  there  are  dozens 
Feady-to-buiid.  plus  detai:ted  st'eps  for  designing  your 
own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simpie  DC  lypes  to  highly 
stable  fegulaied  versions.  If  you  r>eed  a  circuit  to  con- 
vert a  DC  voltage  to  a  higher  or  lower  voltage,  tutri  DC 
into  AC,  or  AC  to  CX^ — then  this  Is  the  book  you  need. 
With  more  than  4C10  pagi^.  you  should  be  able  to  find 
just  the  circuil  you  ne^^  Without  a  ikiubt  one  of  I  fie 
best  power  supply  sour^  books  available,  compHed 
by  the  cditore  of  73.  S9,95. ' 


HANDBOOKS 
FOR  THE 
HAMSHACK 

•  THE  TEN  METER  FM  HANDBOOK— BK1  ^QO—by  Bob 
Hell  KSEiD,  This  handbook  has  been  published  to  help 
the  ten  meter  enthusiast  learn  more  about  the  many 
methods  of  conversions  and  tricks  that  are  used  to  make 
exisiing  units  work  better,  Join  the  groat  '  iinkerers"  of 
the  world  on  ten  FM  and  en|oy  the  fantastic  amount  of 
fun  In  communicating  with  amateur  statloru  woridwide 
on  ten  meter  FM.  $4.fe' 

•  THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO 
FM  RB*EAT^flS— aK11i&— by  Bill  Paatemek  WAfilTF 
tauthtor  of  73  Magazines  monthfy  oolumn  'Uioking 
Westn  This  13  the  book  for  the  VHFAIMF  FMer,  comptW 
from  materlat  submitted  by  o¥er  ft  hundred  indivMuats, 
clubs,  organlzatkms  and  eQuipment  marvufacture^s,  A 
"must  have"  for  your  hiam  shack  shelf.  I9S& 


The  7$ 


Test  Equipment 
Library 


•  VOL  I  COMPONENT  TESTERS-LB 7359-,,, how 
to  duild  trensistoi  testers  {8],  diode  testers  (3),  IC  test- 
ers (31.  voltmeters  and  VTVMs  (fj,  ohmmeters  J8  differ- 
ent  kinds).  Inductance  (3),  capacity  fB),  Q  measure- 
ment, crystal  checking  (6).  temperature  (2 J.  aural 
meters  for  the  blind  {3^  and  ail  sorts  of  miscellaneous 
data  on  meters. .  .using  them,  making  them  more  ver- 
satile, making  stEindards.  Invaluable  book.  $4.%  * 


•  VOL  ri  AUDIO  FREQUENCY  TESTER$~iB736CI— 

,.  .[am  packed  with  ail  kinds  of  audio  frequency  test 
equipment,  tf  you're  into  SSQ.  RTTY,  SSTV,  eto,  this 
tK>ok  IS  a  must  for  you .  .  a  oood  book  for  hj4i  addicts 
ajid  expefimenters,  too! 


.  a  oood 


•  VOL  III  RAP^O  FRiQllENCY  TESTERS— LB7361— 
Radio  ffeouency  waves,  the  common  dervominator  of 
Amateur  Radio.  Such  items  as  SWR.  antenna  Im- 
pedance, line  impedance,  n  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes 
sections  on  signal  generators,  crystal  calibrators,  grid 
dip  oscillatore,  noJse  generators,  dummy  loads  and 
much  more.  $4.95.* 

•  VOL  IV  IC  TEST  EQUIPMENT-LB7362— Become  a 
troubleshooting  wizard!  In  this  tourih  volume  of  the  73 
TEST  EQUIPMENT  LIBRARY  are  42  home  consiruclion 
project  a  for  building  test  ^uipment  to  work  withy  ouf 
nam  station  and  In  servicing  digital  equipment,  P^us  a 
cumulative  Indei  for  all  lour  volumes  tor  the  73  TEST 
EQUIPMENT  LIBRARY.  *4.95.* 

•  RF  AND  DIGfTAL  TEST  EQUIPMENT  YOU  CAN 
BIJILP— BK1044— Rf  bur^,  function,  square  wave  gen- 
era tors,  variable  length  pulse  generators- 100  kHz 
mafker.  i-f  and  rf  sweep  genefators,  audio  osc,  af^  siQr 
net  injector,  l4SMHz  synttvesizer,  digital  rea^fouts  (or 
counters,  ^veral  counters,  prescaier,  microwave 
vnalef .  etc.  262  pages,  SS.SS  ' 


'liSe  the  order  card  in  the  back  ot  this  magazine  or  ilemtze  your  order  on  a  separate  ple^eot  paper  and  mail  to:  73 
Radio  Bookshop  •  Petert>orough  NH  03456.  Be  sure  to  include  check  or  detailed  credit  card  information.  NoC.O.D. 
orders  accepted  All  orders  add  $1  00  handling.  Please  allow  4.6  weeks  for  deEivery  Questions  regarding  your 
order?  Please  wnte  to  Customer  Service  at  Ihe  above  address^  (Prices  subject  to  change  on  books  not  published 
by  73  Magazine.) 


FOR  TOLL  FREE  ORDERIIMG  CALL  1-800-258-5473 


ANTENNA 
BOOKS 


TMOANT  Book 


^¥SJI^^:»Tjkip. 


•  VHF  ANTENNA  HANDBOOK— BKZaeS—The  NEW 
VHF  Antenna  Handbook  detaiis  the  theory,  design  and 
construction  of  hundreds  of  different  VHF  and  UHF  an- 
tennas, . .  A  practical  booh  written  for  the  average  ama- 
teur who  takes  Joy  In  building,  not  fuJI  of  compl'e5<  for- 
mulas for  the  design  engineer.  Pacl<ed  wtth  fabulous  an- 
tenna projects  you  oan  buiid.  $S.9S/ 

•  'mEGlANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS 
^With  the  GiANT  Book  of  A  matey  r  Radio  Antfrnnaa— 
BKl  104— by  your  side,  antenrtas  wii  I  become  the  least  of 
your  worries.  Over  450  pages  of  design  ideas,  theory  and 
reference  data  make  this  book  ilve  up  to  its  titfe.  The  7 
chapters  cover  evarything  from  baste  antenna  theory 
through  designs  for  Di¥  accessories,  as  weli  as  dozens 
of  antenna  designs^.  Whether  planning  to  build  or  buy, 
design  or  admirei  test  or  enjoy  a  ham  antenna — this  is 
the  book  for  you.  From  the  editors  of  73;  pubHshed  by 
Tab  Books.  Hardcover  $12,95.* 


»73  DIPOLH  AND  LONaWIRE  ANTENNAS— 6 K1016 
—by  Edward  M.  Noll  W3FQJ,  This  is  the  first  collection 
of  virtual fy  every  type  of  wire  antenna  used  by  ama- 
teurs. Includes  dimensions,  configurations,  and  de- 
tailed construction  data  for  73  different  ant&nna 
types.  Appendices  describe  the  construction  of  noise 
bridges,  hne  tuners^  and  data  on  measuring  resonant 
frequency,  velocity  factor,  and  swr.  $5.50/ 

•  7:1  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— 
BKt069— by  Edward  M.  Noll  W3FQJ.  Describes  73 differ- 
ent antennas  for  amateurs.  Each  design  is  the  result  of 
the  author's  own  experiments  covering  the  construction 
of  noise  brFdges  and  antenna  line  tuners,  as  wefi  as 
methods  for  measuring  resonant  frequency,  velocity  fac- 
tor, and  standing -wave  ratios,  160  pages.  $5.50* 


•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR 
— BK1015— A  manual  describing  how  to  equip  a  ham 
station  with  a  suitabie  antenna.  A  wide  range  of  antenna 
topics,  systems,  and  accessories  are  presented  giving 
the  reader  sorre  food  for  thought  and  practical  data  for 
construction.  Designed  to  aid  the  expertenced  ham  and 
novice  as  well  Only  $9.95/ 

COOK  BOOKS 

•  TTL  COOKBOOK— BK1063— by  Donald  Lancaster. 
Expfains  what  TTL  is,  how  it  works,  and  how  to  use  it. 
Discusses  practiaal  applications,  such  as  a  digifal 
counter  and  display  system, events  counter,  electronic 
stopwatch,  digital  voitmeterand  a  digital  tachometer. 
$9.50. 


•  CMOS  COOKBOOK— BK1011— by  Don  Lancaster. 
DetaiEs  the  application  of  CMOS,  the  low  power  logic 
lamlly  suitable  for  most  appilcatlons  presently 
dominated  by  TTL.  Required  reading  for  every  serious 
digital  experimenter!  $10.50.* 


•  TVT  COOKBOOK— aKl064— by  Don  Lancaster. 
Describes  the  usaof  a  standard  television  receiver  as  a 
microprocessor  CRT  terminal.  Explains  and  describes 

character  generation,  cursor  control  and  Interface  in- 
formation in  typicai,  easy-to- understand  Lancaster 
style.  $9.95.' 


Save  over  50% 
SALE  PRICE  $3*00 


•  RTL  COOKBOOK— BK1059— by  Donald  Lancaster. 
Explains  the  how  and  why  of  RTL  (Resistor-Transistor 
Logic)  and  gives  design  information  that  can  be  put  to 
practical  use.  Gi'ves  a  multitude  of  digital  applications 
ranging  Irom  the  basic  switch  to  the  sophisticated 
counter.  240  pages;  Reguiar  price  $B.50,  Sale  price 
$3.00i 


SPECIAL  OFFER 

Chart  of 

UNITED  STATES  AMATEUR 
RADIO  PRIVILEGES 

by  clASB  of  license,  einlftiioti  typ^.  and  fre- 
quency front  160  thru.  2  meters^  including  pro- 
^slon  for  the  new  30. 17,  and  12  meter  bands. 
TMs  22  z  28  ln»  twelve-Color  cbart  ift  the  flrat 
af  Its  kind  to  be  both  informative  and  decora- 
tive. $5.00  vsluc^  only  81.95  with  the  pur- 
chase of  1  or  ntof  e  books  from  the  Radio  Book- 
■faofk.  (Supplies  limited*  order  now.) 
CH7300  81,95. 


THE  WELL 
EQUIPPED 

HAM  SHACK 


WORLD  REPEATER  ;«7L>IS—BK731 6— Completely  up- 
dated, over  230  pages  of  repeater  ii stings  are  indexed  by 
location  and  frequency.  IWore  than  50  maps  pinpoint 

2000  repeater  locations  throughout  the  USA.  Foreign 
listings  include  Europe,  the  Middte  East,  South 
American  and  Africa,  $4.95- 

•  THE  MAQIC  OF  HAM  RADIO— BK7312— by  Jerrofd 
Swank,  W8HXR  begins  with  a  brief  history  of  amateur 
radio  and  of  Jerry's  involvement  in  it.  Part  2detaits  many 

of  ham  racfio's  heroic  moments.  Hamdom"s  close  ties 
with  the  continent  of  Antarctica  are  the  subiect  of  Part  3. 
In  Part  4  the  strange  and  humorous  sides  of  ham  life  get 
their  due.  And  what  oi  the  future?  Part  5  peers  Into  the 
crystal  baiL  $4.95/ 

•  A  GUIDE  TO  HAM  flADIO-BK732l  — by  Larry 
Kaha  ner  WB2N  E  L  W  hat  s  A  mateu  r  Rad  I  o  a  1 1  a  bout?  You 
can  learn  the  basses  of  this  fascinating  hobby  with  this 
excellent  beginner's  guide.  It  answers  the  most  frequent- 
ly asl<ed  questions  In  an  easygoing  manner,  and  It 
shows  the  best  way  to  go  about  getting  an  FCC  license. 
A  Guide  to  Ham  Radio  is  an  ideal  Introduction  toa  hobt^y 
enjoyed  by  people  around  the  world,  $4,95.* 

•  WORLD  RADfO  TV  HANDBOOK  19S1,  35TH  EDITION 
—  BK 11 84— This  booh  isthebftileof  international  broad- 
casters, providing  the  onty  authoritative  source  of  exact 
information  about  broadcasting  and  TV  stations  world 
wide.  This  1981  edition  is  completely  revised,  giving 
comprehensive  coverage  of  short,  medium  a ncf  long 
wave,  560  pages  of  vital  aspects  of  worEd  listening, 
$16.50. 


MICRO  COMPUTER  BOOKS  FROM  7  3 


Some 
of  the 

Best 


«  SOME  OF  THE  BEST  FROM  KILOBAUD^MICROCOM- 
PUTING— 8K7311— A  collection  of  the  best  articies  that 
have  recentiy  appeared  in  Kilobaud^  MtCROCOf^PUT- 
iNQ.  Inciuded  is  material  on  the  TRS-SO  and  PET 
systems,  CPM,  the  8080/8085/280  chips,  the  ASR'33  ter- 
minal. Data  base  management,  word  processing,  text 
editors  and  file  structures  are  covered  too.  Programming 
techniques  and  hardcore  hardware  construction  prof- 
eots  for  modems,  high  speed  cassette  interfaces  and 
TVTs  are  also  included  in  this  large  format,  200  plus 
page  edition.  $10,95.* 

•  UNDERSTANDING  AND  PROGRAMMING  MICRO^ 
COMPUTERS- BK73fl2— A  valuable  addition  to  your 
oomputEng  library.  Thfs  two-part  text  Includes  the  best 
articles  that  have  appeared  in  73  and  Kilobaud 
Microcomputing  magazines  on  the  hardware  and  soft- 
ware aspects  of  microcomputing.  Weil  known  authors 
and  well-structured  text  helps  the  reader  get  involved. 
$10.96' 

•  HOBBY  COMPUTERS  ARE  HERE1-BK7322-lf  you 
want  to  come  up  to  speed  on  how  computers  work. . . 
hardware  and  software. .  .this  is  an  excellent  book.  It 
starts  with  fundamentals  and  explains  the  circuits,  and 
the  basics  of  programmina  along  with  a  couple  of  TVT 
construction  projects,  ASCII-Bauootj  etc.  This  booi<  has 
the  highest  recommendatipns  as  a  teaching  aid.  S4.95.* 


•  40  COMPUTER  GAMES— BK7381  —Forty  games  in  ali 
in  nine  different  categories.  Games  for  large  and  small 

systems,  and  even  a  section  on  calculator  games.  Many 
versions  of  BASIC  used  and  a  wide  variety  of  systems 
represented.  A  must  for  the  serious  computer  games- 
man,  $7.95* 

•  HOW  TO  BUILD  A  MICROCOMPUTER— AND  REALLY 
UNDERSTAND  IT— eK7325— by  Sam  Creason.  Theeiec- 
Ironies  hobbyist  who  wants  to  build  his  own  microcom- 
puter system  now  has  a  practical  "How-To"  guidebook. 
This  booh  is  a  combination  technical  manual  and  pro- 
gramming guide  that  takes  the  hoial^yfst  step-by-step 
through  the  design,  construction,  testing  and  debugging 
of  a  complete  microcomputer  system.  Must  reading  for 
anyone  desiring  a  true  understanding  of  small  computer 
systems,  $9.95.* 

•  THE  NEW  HOeeV  COMPUTERS- BK7340— This 
book  takes  it  from  where  "HOBBY  COMPUTERS  ARE 
HEREt"  leaves  off,  with  chapters  on  Large  Scale  Integra- 
tion, how  to  choose  a  microprocessor  chip,  an  Introduc- 
tion to  programming.,  low  cost  I/O  for  a  computer,  com- 
puter arithmetic^  checking  memory  boards... and 
much,  much  more!  Don't  miss  this  tremendous  value! 
Only  $4,95* 


'  U  se  t  h  e  o  rd  er  ca  rd  1  n  t  he  bac  k  of  t  h  I  s  mag  as:  i  n  e  or  i  tern  ize  you  r  order  on  a  se  parat  e  p  Fece  of  p  aper  and  ma  1 1  to:  73 
Radio  Bookshop  ■  Peterborough  NH034S8.  Be  sure  to  include  check  or  detailed  credit  card  Information.  NoC.O.D. 
orders  accepted.  All  orders  add  S1.00  handling.  Please  allow  4,6  weeks  for  delivery.  Questions  regarding  your 
order?  Please  write  to  Customer  Service  at  the  above  address,  (Prices  subject  to  change  on  books  not  published 
b'/  73  Magazine.) 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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WHAT  WILL  YOUR  NEW 

RIG  BE  LIKE? 


^ 


Read  73  and  Find  Out 


The  magic  of  digital  electronics  is  coming  to  ham  gear,  .  .and  you'll  be  able  to  read  about  these 
developments  in  73.  There  probably  will  be  more  changes  in  ham  equipment  in  the  next  few 
years  than  ever  before  in  history.  You'll  see  these  changes  coming  in  73,  where  youil  read  about 
the  experiments  and  pioneering.  73  has  more  articles  than  any  other  ham  magazine .  .  .  often  more 
than  all  the  others  combined. 

When  sideband  got  started,  it  was  moved  along  by  the  many  pioneering  articles  in  73.  In  the  60s 
it  was  solid  state,  with  several  times  as  many  articles  on  the  subject  than  in  ail  the  other  magazines 
combined.  When  repeaters  and  FM  got  going  about  ten  years  ago  there  were  over  five  times  as 
many  articles  on  the  subject  pubUshed  in  73  as  in  ail  other  ham  magazines  combined . .  .  and  you 
ran  see  what  changes  that  brought  to  hamming-  Now  we're  looking  at  exciting  developments 
such  as  narrow  band  sideband  for  repeaters .  .  •  which  might  give  us  six  times  as  many  repeaters 
in  our  present  bands.  We're  looking  at  automatic  identification  systems  which  may  make  it  possi- 
ble for  us  to  read  out  the  call  letters  of  any  station  tuned  in. ,  .  and  even  the  development  of  self- 
tiining  receivers. 

Will  stereo  double  sideband  techniques  make  it  possible  to  have  up  to  30  times  as  many  stations 
within  a  given  HF  band  as  is  now  possible?  Hams  will  be  experimenting  and  reporting  on  these 
developments  in  73,  73  is  an  encyclopedia  of  hamming.  .  .  present  and  future.  .  .  and  just  a  bit  of 
the  past,  too. 

Without  the  endless  fillers  on  station  activities  and  club  news,  73  is  able  to 
publish  far  more  information. .  .valuable  information. .  .on  hamming  and 
ham  equipment. 

You  may  or  may  not  be  a  pioneer,  but  you  certainly  v^ll  want  to  keep 
with  what  is  happemng  and  what  the  new  rigs  are  going  to  be  like.  And,  fra 
ly,  your  support  of  73  is  needed  to  keep  this  type  of  information  coming. 


W7^^  315B6 


f^  bill  me  for  1  year  of  73  Mogozine  at  S25.00 


Nome. 


Address 
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CONTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atao  NJ  08004 


COUNTY  HUNTERS 
SSB  CONTEST 

Contest  Periods: 

0001  to  0800  GMT  May  2 

1200  GMT  May  2  to 

0800  GMT  May  3 

1200  to  2400  GMT  May  3 

Please  note  the  two  4-hour 
rest  periods.  Mobiles  may  be 
workeci  each  time  they  change 
counties  or  bands.  Mobiles  that 
are  worked  again  from  Ihe  same 
county  DO  a  different  band 
count  for  point  credit  only. 
Mobiles  that  are  contacted  on  a 
county  line  count  as  one  corv 
tact  but  2  multipliers.  Fixed  sta- 
tions may  be  worked  by  other 
fixed  statrons  only  once  during 
the  contest.  Repeat  QSOs  be- 
tween fixed  stations  on  other 


bands  are  not  permitted-  Fixed 
stations   may  be   worked   by 

mobiles  each  time  they  change 
counties  or  bands.  Repeat  con- 
tacts between  mobiles  are  per- 
mitted provided  that  one  station 
Is  on  SSB.  Contacts  made  on 
net  frequencies  will  not  be 
allowed  for  scoring  In  this  year's 
contest. 

EXCHANGE: 

Signal  report,  county,  and 
state  or  country. 

FREQUENCiES: 

Suggested  frequencies  are  as 
follows:  3920-3940.  7220-7240, 
14275-1429S,  21375*21395, 
28625-28650.  There  wi»l  be  a 
"mobite  window"  of  10  kHz  on 
the  following  frequencies:  3925- 
3935,  7225-7235.  14280-14290. 
Mobiles  will  be  in  this  10*kH2 
segment  and  fixed  stations  are 
asked  to  refrain  from  calling 
^•CQ  Contest"  in  the  mobile  win- 
dow. After  working  mobiles  in 
the  window,  fixed  stations  are 
requested  to  QSY  outside  the 
window  to  wor1<  fixed  stations  in 
the  contest.  This  will  allow  the 
mobiles  running  lower  power  a 
chance  to  be  heard  and  worked 
in  the  contest.  There  will  be  a 
special  effort  to  work  DX  on 


May  2<3 

CALENDAR 

County  Hunters  SSB  Contest 

May  2  3 

Alexander  Voita  RTTY  OX  Contest 

May  910 

Rocky  Mountain  Division  QSO  Parly 

May  10 

DARC  Corona— 1  a  Meter  RTTY  Contest 

May  16 

Dogwood  Festival  QSO  Party 

May  16-17 

Florida  QSO  Party 

MaylS-ld 

Michigan  QSO  Party 

May  16  IB 

Massachusetts  QSO  Party 

May  23-24 

Europe  and  Africa  Giant  RTTY  Flash 

Jun  6-7 

VK/ZUOceania  RTTY  DX  Contest 

Jun  6'7 

New  York  Slate  QSO  Party 

Aug  B-9 

European  DX  Contest— CW 

Aug  15*10 

SARTG  Wordwide  RTTY  Contest 

Aug  22-23 

Ohio  QSO  Party 

Sep  1213 

European  OX  Contest— Phone 

Sep  12-13 

G  ORP-Club  CW  Activity  Weekend 

Sep  1214 

Washington  State  QSO  Party                               i 

Sep2S 

DARC  CORONA--10-mBter  RTTY  Contest 

Nov  8 

DARC  CORONA— lO^metef  RTTY  Contest 

Nov  8 

OK  DX  Contest 

Nov  14^15 

European  OX  Contest— HTTY 

Dec  2&31 

G'QRP'Club  Winter  Sports 

28.636  by  mobiles. 

SCORiNG: 

Contact  with  a  fixed  US  or 
Canadian  station  -  1  point. 
Contact  with  a  DX  station  (KL7 
and  KH6  count  as  DX)  =  5 
points.  Contact  with  a  mobile 
station  =  15  points.  The  multi- 
plier is  the  total  number  of  US 
counties  plus  Canadian  sta* 
tions  worked.  The  final  score  Is 
this  multiplier  times  the  total 
OSO  points. 

A  WARDS: 

MARAC  plaques  to  the  high- 
est-scoring fixed  US  or  Cana- 
d<an  station,  DX  station,  and  top 
2  scoring  mobile  stations.  Cer- 
tificates to  the  top  10  fixed  and 
mobile  stations  in  the  US  and 
Canada  and  to  the  highest-scor- 
ing station  In  each  DX  country. 

ENTRfES: 

Logs  must  show  date  and 
time,  station  worked,  reports  ex- 
changed,  county,  state,  band, 
claimed  QSO  points  (It  5,  or  15h 
and  each  new  multiplier  must  be 
numbered.  Logs  and  summary 
sheets  are  free  for  a  #10  BASE  or 
SAE  and  appropriate  IRCs. 
Write  to:  John  Ferguson 
W0QWS.  3820  Stonewall  Ct.,  In^ 
dependence  MO  64055.  All  en- 
tries must  be  received  by  June 
15th  to  be  eligible  for  awards, 
DX  entries  should  use  air  maiL 
Winners  will  be  announced  at 
the  1980  Independent  County 
Hunters  Convention  during  July 
and  In  the  MARAC  newsletter. 


ALEXANDER  VOLTA 
RTTY  DX  CONTEST 

Starts:  1200  GMT  May  2 
Ends:  1200  GMT  May  3 

This  is  the  16th  contest  spon* 
sored  by  the  SSB  and  RTTY  Club 
of  Como  and  the  Associazione 
Radioamatorf  Italiani.  Use  all 
amateur  bands  from  80  through 
10  meters.  Operating  classes  in- 
clude single  operator,  multi- 
operator/single-transmttter,  and 
SWLs,  Stations  may  not  be 
worked  more  than  once  on  any 
one  band.  Additional  contacts 
may  be  made  on  different 
bands. 

EXCHANGE: 

RST.  QSO  numtjer.  and  zone 
number. 

SGQRiNQ: 

All  2-way  RTTY  contacts  be* 
tween  stations  of  the  same 
country  are  not  valid.  Contacts 
with  stations  outside  your  zone 
count  for  points  in  accordance 
with  an  Exchange  Points  table 
(available  from  Associazione 
Radioamatori  Italiani),  Any  RTPt^ 
contacts  made  on  80  or  10 
meters  are  worth  double. 

A  multiplier  is  given  for  every 
country  worked  on  each  band 
worked.  An  extra  multiplier  is 
given  for  each  tntercontinenlal 
country  worked  on  at  least  4 
bands.  Use  the  ARRL  Country 
List  and  count  each  USA,  Cana^ 
dian,  and  Australian  district  as 
separate  countries. 

SWLs  use  same  scoring  rules 
but  based  on  stations  and  mes- 
sages copied. 


RESULTS 

3rd  DARC  CORONA  CONTEST 

Thsse  are  resuHs  of  t^  3rtJ  DARC  Corona  Ccifit4sl  livid  on  27th 
Septmmtcu  I9S0.  &9n(pftl^latton«  to  NSES  iw  1  rtAlly  convlficifig 
«rln.  «nd  to  G3HJC  tor  t»if>e  l!0|>  "G' - 


cm 


Scorv    QSO    CountrL«ft    Pr«fU 


CLASS  A: 

1.  K3ES 

2340 

*S 

IS 

37 

2.  DL5GAS 

1T$9 

37 

10 

31 

3.  WB2UEF 

154a 

M 

13 

30 

4.  021C«L 

I2t» 

31 

13 

26 

£.  OFfiZV/A 

1120 

2& 

12 

35 

6.  WAGWGL 

m2 

26 

12 

as 

r.AlKlV 

915 

Z¥ 

11 

24 

6.  03HJC 

•51 

n 

IS 

22 

9.  ISCBF 

851 

23 

IS 

22 

10.  SLSAf^ 

aai 

^ 

14 

22 

CUkSS  B: 

1.  H.  Ballenbfl-r^r 

i72 

Z¥ 

11 

^ 

Z  Wsmer  Ludwl^ 

sao 

20 

10 

1« 

a  OK1'20677 

2S2 

12 

Oft 

12 

4.Ya7111/A 

144 

00 

07 

OS 
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AWARDS: 

Usual  awards  to  lop  stations 
fn  each  class* 

BNTRIES: 

Use  one  log  per  band.  Logs 
must  be  received  by  June  20th  to 
quaiify,  so  it  is  advisabld  to  use 
air  mail.  Logs  should  contain 
band,  date/time  in  GMT,  call- 
sign,  exchanges  sent  and  re- 
ceived, points,  and  multipljers. 
Enclose  a  symmary  score  sheet 
along  with  any  comments.  Ad- 
dress entries  to:  G.  VyjpettI 
]2VTT,  PO  Box  37, 1-22063  Cantu, 
Italy. 

ROCKY  MOUNTAIN 
DIVIStON  QSO  PARTY 

Starts:  1S0Q  GMT  May  9 
Ends:  240Q  GMT  May  10 

The  contest  is  sponsored  by 
the  Arapahoe  Radio  Club  of  Lil- 
tleton  CO.  Stations  outside  the 
Rocky  Mountain  Division  may 

work  any  station.  The  same  sta- 
tion may  be  worked  once  per 
band,  although  mobile  stations 
may  be  worked  each  time  they 
change  counties.  Novices  will 
indicate  as  "IW\  club  stations 
with  "/C'\  and  mobiles  with 
*7M",  RM  states  are:  Coforado, 
Wyoming,  Utah,  and  New  Mex- 
ico. 

EXChANGE: 

RS(T)  and  state;  Rocky  Moun- 
tain Division  stations  will  also 
sand  their  county. 

FREQUBNOIES: 

3560,  7060,  t4060,  21060, 
28060,  3900,  14300,  21370. 
28570,  3725,  7125,  21125,  28125. 

SCORING: 

Phone  QSOs  count  1  point; 
CW  QSOs  count  2  points;  QSOs 
with  club  stations  count  3 
points.  RM  entries  multiply  QSO 
points  by  number  of  states,  RM 
counties,  and  DX  countries  (not 
to  exceed  5  DX  muttipliers). 
Others  multiply  QSO  points  by 
the  number  of  RM  states  and 
counties  worked  per  band.  All 
stations  add  following  bonus 
points  after  multiplying  by  the 
appropriate  multiplier.  Working 
5  RM  Division  Novices — add  50 
points.  RM  mobiles  operating 
from  3  or  more  counties— add 
100  points.  RM  club  stations 
with  at  [east  5  operators  (mini- 
mum 10  QSOs  per  operator)— 
add  100  points. 

ENTRIES  AND  A  WARDS: 

Awards  will  be  issued  to  the 


high  scorer  In  each  state  and  DX 
country,  high  Novice  in  each 
state,  and  to  high-score  mobile 
In  each  RM  Division  state.  Club 
stations  in  the  Division  will  com- 
pete by  state  for  theSifver  Dollar 
Awafd. 

Submit  logs,  with  large  SASE, 
by  June  15th  to:  Buster  Boat- 
man KAUCLS,  8973  W,  Harvard 
Drive.  Lakewood  CO  80227. 

DARC  CORONA 
ICkMETER  RTTY  CONTEST 

Contest  Period:  1100  to 
1700  GMT  May  10 

This  is  the  second  of  four 
tests  during  the  year  sponsored 
by  the  DARC  eV  to  promote  RTTY 
activity  on  the  10-meter  t>and. 
Each  of  the  four  tests  is  scored 
separately.  Use  the  recommend- 
ed portions  of  the  10-meter 
band. 

EXCHANGE: 

RST,  QSO  numt)er,  and  name. 

SCORiNG: 

Each  station  can  be  con* 
tacted  only  once.  Each  conv 
pleted  two-way  RTTY  080  is 
worth  1  point.  Multipliers  in- 
clude the  WAE  and  DXCC  lists 
and  each  district  in  W/K.  VEA/O, 
and  VK.  The  final  score  is  the 


REmJS 


3rd  VK-ZL- 

OCEANIA 

RTTY  CONTEST 

Single  Operator 


1.0J8JC 

793^S2 

(101J 

2.  VKSfly 

774J9§ 

(1171 

3.JA6Gy 

611,038 

(79} 

4VK3KF 

S3d.4^ 

(?2J 

EVK8HA 

4^1^84 

fB2j 

6.  VK4AH0 

ssaoao 

<84) 

7.  FaxT 

35Z432 

(S4J 

a  I1TXD 

320^2 

^S9) 

9LW5HEZ 

266.900 

(34) 

10.  0F20K 

2S3,6S0 

my 

Jbtulli-Opwstor  StmtionM 

1.Vi;2TTY 

1.207.340 

t135> 

2.VK30GA 

520.352 

W 

XHsaz 

423300 

W 

CDKOIMt 

1B0,42D 

m 

S.  OZflJYL 

99,200 

«80J 

e.  LZIKDP 

95.300 

W 

7.  OK3VSZ 

79,30® 

(60) 

8.  DF51X 

37,555 

(31) 

1.  Honi  e*ll«nb«r9ef  DL  SW1.    64472 

2.  D«dic  JarosJflv  62M* 


total  number  of  QSOs  times  the 
total  multiplier. 

AWARDS: 

Plaques  will  be  awarded  to 
the  leading  stations  in  each 
class  with  a  reasonable  score 
present.  Operating  classes  in- 
clude: Class  A  for  single-  or 
multi-op  and  Class  B  for  SWLs. 

ENTRtES: 

Logs  must  contain  name,  call 
and  full  address  of  participant 
Also  show  class,  times  in  GMT 
exchange,  and  final  score 
SWLs  apply  the  rules  according 
ly.  Logs  must  be  received  within 
30  days  alter  each  test.  Send  all 
entries  to:  Klaus  K,  Zielski 
DF7FB.  PO  Box  1147,  D-6455 
Eriensee.  West  Germany. 

The  remaining  contest  peri- 
ods are  on  September  26th  and 
NovemtjerSth. 

DOGWOOD 
FESTIVAL  QSO  PARTY 

1300  to  2200  GMT  May  16 

The  annual  Dogwood  Festival 
celebrated  in  Fairfield  CT  will 
also  be  observed  on  the  air  by 
members  of  the  Greater  Fair- 
field Amateur  Radio  Associa- 
tion with  a  Dogwood  Festival 
QSO  Party.  Members  of  the  club 
will  operate  on  six  bands  with 


the  club  call  WB1CQ0.  A  special 
commemorative  QSL  card  will 
be  available  to  confirm  each 
QSO  upon  receipt  of  an  SASE  or 
IRCs  to  QSL  manager  Grace  von 
Stein  KA1JT,  248  Euclid  Avenue, 
Fairfield  CT  06432. 

Dogwood  Festival  stations 
will  operate  on  SSB  using  3975, 
7235.  14330,  21420.  and  28710. 
FM  operation  witl  be  on  146.55 
simplex. 

The  Dogwood  Festival  marks 
the  blossoming  of  30.000  pink 
and  white  dogwood  trees  in  the 
town  of  55,000  persons.  The 
Festival  began  in  1936,  although 
the  original  trees  were  Imported 
from  Japan  rn  1895  and  earlier, 

FLORIDA  QSO  PARTY 

Contest  Periods: 
1400  to  1900  GMT  May  16 
0001  to  0500  GMT  May  17 
1500  to  2300  GMT  May  17 

This  is  the  1 6th  annual  Florida 
QSO  Party  sponsored  by  fiorida 

Skip.  All  amateurs  worldwide 
are  eligible  and  invited  to  partic^ 
ipate.  All  amateur  bands  may  be 
used.  All  stations  will  separate 
phone  and  CW  logs;  phone  and 
CW  are  separate  contests.  A 
station  may  be  worked  once  on 
each  band  mode.  Neither  cross- 
band  nor  crossmode  contacts 
will   count   for  contest  credit. 


REsms 


15th  ALEXANDER  VOLTA  RTTY  DX  CONTEST 


Points 

OSOft 

Mult. 

Bonus 

Scof« 

1)  raFUE 

2.004 

ISO 

U 

« 

4S.3T2.096 

2)  ISMYL 

2.033 

1^ 

m 

4F 

3Z202.720 

3)  W4CQt 

a.t67 

125 

50 

50.000 

19.B4a.75C 

4)  ISFZI 

1,500 

ise 

s» 

- 

19,671.000 

5)  I20LW 

1.633 

133 

70 

*• 

15.203.230 

eH7FKO 

1,172 

104 

m 

- 

13.370.176 

7>3B«BS 

2^5 

toi 

41 

29.000 

tZ36G,69£ 

WG3UUP 

1.141 

159 

s» 

se^ooo 

10.578.302 

9)  t2WE0 

t4J2a 

147 

eft 

.  ^ 

10.366.146 

tO}  I2DMI 

1.552 

10S 

60 

- 

9J77.600 

SWLs 

1)  Horvf  B»ll«nb«fOW  DL-SWL 

1^446     173     72     514W0     l6JUe7.2a8 
2J  DwUc  i*ro»tiv  0Kl*11fiS7 

)J227     17B     64      mjOOO     14J}^S64 
ai  V>qi«v  Cmtk  OKV20677 

f.640      134     49      t9.00C     10.717.240 
4 J  Kurt  Wuttnvr  DL-SWL  06 &1  ^4 785 

772     105     45     41J0OO       3668.700 
S^  BctYfAf  H«4mut  DM-2ai4;M 

433     119     40     ZiJXQ        ZDS4.0S0 

AWARDS 

rSFUE' — SnvBT  plAqytt  and  c*rtl1ficai« 
L5litYL^~ Plaque  and  c«ftl Meats 
W4CQf— Pl«iu«  and  cftftltk^tft 
MDf3t  8i1l»nb«fg*r— Plftqud  ind  CAiUficsto 
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Florida  stations  may  work  othef 
FJarida  stations,  but  for  contest 
points  only.  Out-of-state  sta* 
tions  may  not  work  each  other 
for  contest  credit.  Contacts 
made  on  repeaters  do  not  count 
for  credit. 

Fiorida  stations  wii!  be  divid- 
ed into  two  classes.  Class  A  sta- 
tions are  those  operating  porta* 
ble  or  mobile  on  emergency 
power  and  running  200  Watts  or 
less  (CW  Of  PEP  phone)  inside 
Ftorida  but  outside  of  their 
home  counties.  Class  B  stations 
are  all  other  stations  operating 
In  Florida. 

Each  entrant  agrees  to  be 
bound  by  the  provisions  of  the 
contest  announcement,  the  reg- 
ulations of  the  appticabte  licen- 
sing authority,  and  decisions  of 
the  Florida  Skip  Contest  Com- 
mittee, which  are  finaL 

EXCHANGE: 

Florida  stations  send  RS{T) 
and  county  of  operation.  Others 
send  RS(T)  and  US  state,  Cana* 
dian  province,  or  country. 

FBEQUENCiES: 

Phone— 3945,  7279.  14319, 
21379,  28579,  50,2,  146.52. 

CW~3555,  7055,  14055. 
21055.  28055. 

SCORtNG: 

Florida  stations  count  one 
point  per  QSO  with  out-of-state 
or  other  Florida  stations.  Muitl- 
pilar  Is  the  sunn  of  slates  (49 
maximum),  provinces  {12  maxi- 
mum), and  DX  countries  {27 
maximum)  actually  worked; 
maximum  multiplier  is  86. 
Others  count  2  points  per  QSO 
with  each  Florida  station.  Multi* 
plier  is  the  number  of  different 
Florida  counties  worked  (67 
maximum).  Final  score  is  the 
product  of  QSO  points  and  the 
multiplier.  Glass  A  stations  only 
multiply  score  by  1.5  to  obtain 
final  total, 

A  WA  RDS: 

Certificates  for  phone  and 
CW  to  the  top  single-operator 
score  In  each  state^  province, 
DX  country,  and  each  Florida 
county.  There  are  also  5  plaques 
to  be  awarded  as  follows:  high 
single  opefator  in  Florida  and 
out-of-state,  CW  and  phone,  and 
to  the  Florida  club  with  the  high- 
est aggregate  score. 

ENTRIES: 

Phone  and  CW  entries  are  to 
be  separatedl  Along  with  legible 
logs  In  chronologfcal  order,  a 


summary  sheet  is  required  with 
each  entry.  The  summary  sheet 
must  contain  score,  number  of 
QSOs.  multiplier,  station's  call- 
sign,  entry  class,  and  numt»er  of 
Florida  counties,  power  source 
for  Class-A  entries;  county, 
state,  province,  country,  or 
region  of  operation,  callsigns  of 
all  operators/loggers  if  multl-op; 
name  of  club  if  part  of  a  club  ag- 
gregate score;  name  and  ad* 
dress  TYPED  or  PRINTED  in 
BLOCK  LETTERS;  and  a  signed 
declaration  that  all  rules  and 
regulations  have  been  observed. 
All  stations  making  more  than 
200  QSOs  should  also  Include  a 
dupe  sheet.  Include  a  15-cent 
stamp  for  contest  results  from  a 
future  issue  of  Florida  Skip,  At 
the  discretion  of  the  contest 
committee,  stations  andior  op- 
erators may  be  disqualified  for 
improper  reporting,  excessive 
dupes,  errors  in  multiplier  tlsts, 
unreadable  logs,  obvious  cheat- 
ing, etc.  Anyone  disqudlified  in 
this  year's  Florida  QSO  Party 
will  be  barred  from  the  contest 
next  year.  Ail  entries  must  be 
received  on  or  before  June  15th: 
late  DX  entries  will  be  accepted 
within  reason.  Mail  all  entries  to: 
Florida  Skip  Contest  Commit- 
tee, PO  Box  50%  Miami  Springs 
FL  33166. 


MASSACHUSETTS 
QSO  PARTY 

Starts:  1600  GMT  tVlay  16 
Ends:  0200  G1VIT  May  IB 

Sponsored  by  the  Greater 
New  Bedford  Contesters,  A  sta- 
tion may  be  worked  once  per 
band.  Phone  and  CW  are  consid- 
ered separate  bands.  No  cross- 
band  or  repeater  contacts  are 
permitted.  Mobiles  and  porta- 
bles may  tie  contacted  each 
time  a  county  change  takes 
place, 

EXCHANGE: 

RS(T)  and  state,  V£  province, 
or  Massachusetts  county. 

SCORING: 

All  stations  count  2  points  for 
each  completed  SSB  exchange 
and  4  points  for  each  completed 
CW  exchange.  Massachusetts 
stations  then  take  the  total  QSO 
points  and  multiply  by  the  total 
number  of  Massachusetts  coun- 
ties, states,  and  provinces 
worked  to  compute  the  final 
score.  Others  multiply  the  total 
QSO  points  by  the  total  number 
of  Massachusetts  counties 
worked.  Add  a  50-point  bonus  to 


the  total  score  for  each  sponsor 
worked;  each  can  be  worked  on- 
ly once  for  bonus  points,  The 
sponsors  are  W1 FJI,  N1  AS,  and 
K1KJT,  DX  stations  count  for 
QSO  points  only. 

FREQUENCiES: 

Phone— 1820,  3960,  7260, 
14290,  21390,  28590.  and  60.110. 

CW— 1810.  3560,  7060.  7120. 
14060.  21060,  21120,  28060,  and 
28120. 

Use  of  FM  simplex  Is  encour- 
aged. Please  use  CW  In  CW 
bands  only! 

AWARDS: 

Certificates  will  be  awarded 
to  1st,  2nd,  and  3rd  place  win- 
ners in  each  Massachusetts 
county  as  well  as  each  state. 
Two  special  awards  will  be  given 
out:  one  to  the  amateur  radio 
ciub  with  the  highest  aggregate 
score  in  Massachusetts  with  a 
minimum  o!  three  logs,  and  a 
2nd  award  to  the  station  in 
Massachusetts  who  submits 
the  all-time  highest  number  of 
QSOs.  The  current  record  is  held 
by  K1GSK  with  1483  QSOs  in  the 
1979  Massachusetts  QSO  Party. 
In  addition,  a  certificate  will  be 
given  to  stations  working  a)f  3 
sponsors. 

ENTRIES: 

Logs  must  show  date,  time, 
band,  mode,  callsign,  state  and 
province  worked,  and  exchange 
RS(T).  Submit  a  separate  sum- 
mary sheet  along  with  the  logs. 
Summary  sheet  should  Include 
name,  call,  mailing  address, 
club  affiliation  for  aggregate 
score,  total  QSO  points,  multl- 
pliers  claimed,  and  total  score. 
Deadline  for  mailing  is  June 
30th.  For  awards  and  results  in- 
clude $0.30  postage  (no  enve- 
lope). Address  entries  to:  Larry 
Purcell  N1AS,  146  Armour 
Street.  New  Bedford  MA  02740. 

MICHIGAN  QSO  PARTY 

Contest  Periods: 

1800  GMT  Saturday.  May  16  to 

0300  GMT  Sunday,  May  17 

1100  GMT  Sunday.  May  17  to 

0200  GMT  Monday,  May  16 

This  yearns  QSO  party  wllf  be 
sponsored  by  the  Oak  Park  ARC. 
Phone  and  CW  are  combined  tn- 
to  one  contest.  Michigan  sta- 
tions can  work  ivilchigan  coun- 
ties for  muitipliers.  A  station 
may  be  contacted  once  on  each 
band/mode.  Portable/mobiles 
may  be  counted  as  new  con- 
tacts each  lime  they  change 
counties. 


EXCHANGE: 

RS(T),  QSO  number.  QTH  as 
state,  country,  or  Michigan 
county, 

FREQUENCIES: 

Phone— 1815,  3905.  7280, 
14280,  21360,  26580. 

CW— 1810.  3540.  3725,  7035, 
7125,  14035.  21035,  21125, 
28035,  28125. 

VHF— 50J25, 145.025, 

SCORING: 

Multipliers  are  counted  only 
once.  Michigan  stations  score  1 
point  per  phone  QSO  and  multi- 
ply by  the  total  number  of 
states,  countries,  and  Michigan 
counties.  Each  CW  contact 
counts  2  points;  KL7  and  KH6 
count  as  states;  VE  counts  as  a 
country.  Maximum  multiplier  is 
65. 

Others  take  QSO  points  times 
the  total  number  of  Michigan 
counties.  OSO  points  are  1  point 
per  phone  QSO  and  2  points  per 
CW  QSO-  Maximum  multiplier  is 
83. 

All  stations  score  5  points  for 
each  club  station  contact  with 
W8MB. 

VHP  only  entries:  same  as 
above  e>tcept  multipliers  per 
VHF  band  are  added  together 
for  total  multiplier.  Score  5 
points  for  each  OSCAR  QSO.  No 
repeater  contacts  are  allowed, 

AWARDS: 

Only  single-operator  stations 
qualify.  Michigan  trophies  to 
high  Michigan  score,  high 
Michigan  (Upper  Peninsula) 
score,  high  aggregate  club 
score.  Plaque  to  high  VHF  only 
entry  and  high  mobile.  Certifi- 
cates to  high  score  in  each 
county  with  a  minimum  of  30 
QSOs,  Out<>f-state  high  trophy 
and  certificates  for  high  score  in 
each  state  and  country, 

ENTRiES: 

A  summary  sheet  is  re- 
quested showing  the  scoring 
and  other  pertinent  information, 
name  and  address  in  SLOCK 
LETTERS,  and  a  signed  declara- 
tion that  all  rules  and  regula- 
tions have  been  observed.  Mich- 
igan stations  Include  club  name 
for  combined  club  score.  Party 
contacts  do  not  count  toward 
the  Michigan  Achievement 
Award  unless  one  fact  about 
Michigan  Is  communicated. 
Members  of  the  Michigan  Week 
QSO  Party  Committee  are  not 
eligible  for  individual  awards. 
Decisions  of  the  Contest  Com- 
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mittee  are  final.  Results  will  be 
final  on  July  31st  and  will  be 
mailed  to  all  entries.  Mailing 
deadline  is  June  30th  to:  Mark 
Shaw  K8ED,  3810  Woodman, 
Troy  Ml  48084, 

MJCHIGAN 
ACHIEVEMENT  AWARD 

This  will  be  the  23rd  year  that 
hams  have  had  their  own  pro- 
gram to  publicize  Michigan  and 
its  prodtjcts.  Just  as  for  the  past 
years,  the  Governor  will  award 
Achievement  Certificates  to 
hams  who  take  part  In  te^Jing  the 
world  of  Michigan's  unlimited 
resources,  opportunities,  and 
advantages.  Certificates  are 
awarded  on  the  following  basis; 

1.  A  Michigan  ham  submits 
log  information  and  names  and 
addresses  (if  possible)  of  15  or 
more  contacts  made  to  out-of- 
state  or  DX  hams  with  informa- 
tion regarding  Michigan, 

2.  An  out-of-state  ham,  includ- 
ing Canada,  submits  log  infor- 
mation and  names  and  ad^ 
dresses  (if  possible)  of  at  least  5 
Michigan  hams  who  relate  facts 
to  him  about  Michigan. 

3.  A  foreign  ham,  excluding 
any  resident  of  Canada,  submits 
the  call  letters  and  name/ad- 
dress plus  log  information  for  at 
least  one  Michigan  ham  who 
has  toid  him  about  Michigan, 

Oniy  QSOs  made  during 
Michigan  Week,  May  16-23,  will 
be  considered  valid.  All  applica- 
tions for  certificates  must  be 
postmarked  by  July  1st  and 
mailed  to:  Governor  William 
Mifiiken,  Lansing  Ml  48902. 


EUROPE  AND  AFRICA 
GIANT  RTTY  FLASH 

Contest  Periods: 
1400  to  2400  GMT  May  23 
0800  to  laOO  GMT  May  24 

This  is  the  13th  annua!  con- 
test by  the  lATG  Radiocommu- 
nications  as  part  of  a  new  pro- 
motional program  for  RTTY.  The 
basic  purpose  of  this  contest  is 
to  increase  interest  in  RTTY,  but 
even  more  to  increase  interest  in 
intercontinental  contacts.  The 
contest  committee  is  open  to 
and  welcomes  suggestions 
which  might  improve  future  con- 
tests. 

Use  all  bands  from  80  to  10 
meters.  Remember  that  all  con- 
tacts must  be  on  RTTY!  Each 
station  may  be  contacted  once 
per  band. 

EXCHANGE: 

RST,  QSO  number^  and  your 
continent. 

SCORING: 

QSO  points  are  as  follows: 
QSO  on  80  or  40  meters  =  2 
points;  QSO  on  20  meters  =  3 
points;  QSO  on  15  meters  =  6 
points;  QSO  on  10  meters  =  8 
points. 

No  points  Of  multipliers  for 
contacts  with  one's  own  coun- 
try. Only  2- way  RTTY  contacts 
are  valid. 

Multipliers  are  given  for  coun- 
tries and  continents.  Use  the 
DXCC  Country  List  plus  count 
each  call  area  of  VBVO,  W/K, 
VK,  PY,  LU,  JA,  and  UA0/9  as 
separate  countries.  A  multiplier 
is  given  for  each  country  worked 
on  the  20  through  10  meter 
bands,  No  myltipliefs  for  con- 
tacts on  80  or  40  meters  with 


one's  own  continent.  A  separate 
multiplier  may  be  claimed  for 
the  same  country  if  a  different 
band  is  used  (maximum  of  3 
times}.  Oniy  countries  which  ap- 
pear in  at  least  3  other  logs  will 
be  valid  multipliers.  One's  own 
country  is  not  valid  as  a  multipli- 
er. For  contacts  with  Europe  and 
Africa,  both  the  sender  and  the 
receiver  will  receive  100  points 
as  a  multiplier.  Each  of  the  re- 
maining continents  receives  50 
points.  An  additional  100  points 
wiii  be  given  for  each  contact 
with  Europe  and  Africa  on  15  or 
10  meters. 

The  final  score  is  the  total 
QSO  points  times  the  total  num- 
ber of  countries  times  the  total 
number  of  continents  plus  the 
total  points  for  EU  and  AF  sta^ 
tions  worked.  Example:  600 QSO 
points  times  10  countries 
worked  times  100  continent 
points  equals  600,000  plus  20 
stations  of  EU  and  AF  worked 
on  15-10  meters  giving  a  grand 
totai  of  602,000  points. 

ATTENTION!  Two  promotion- 
at  periods  are  included  in  the 
contest:  1700  to  1800  GMT  May 
23  and  1000  to  1100  GMT  May 
24,  Stations  operating  from 
North  America,  South  America^ 
Australia,  Oceania,  and  Asia 
contacting  EU  and  AF  during 
these  hours  will  double  their 
points  for  these  periods. 

Beginner  handicaps  are  of- 
fered to  RTTYers  entering  logs 
in  the  contest  who  have  not  par- 
ticipated in  previous  contests. 
They  wifl  receive  an  additional 
5%  of  their  final  score.  Addition- 
al handicaps  are  offered  as  10% 
of  the  total  final  score  for  the 
winner  of  previous  RTTY  Cham- 
pionsh[ps  or  8%   of  the  total 


final  score  for  the  winner  of  one 
or  more  preceding  RTTY  con- 
tests. 

SWLs  may  also  enter  and 
they  shouid  use  the  same  scor- 
ing rules.  A  separate  results 
table  will  be  made  for  these  en- 
tries. 

AWARDS: 

Prizes,  as  usual,  are  reserved 
for  the  four  first  place  winners. 
Consolation  prizes  will  aiso  be 
awarded, 

ENTRIES: 

Use  separate  log  sheets  for 
each  band.  Logs  must  contain 
date/time  in  GMT,  callsign,  RST 
and  QSO  number  sent/recerved, 
country  and  continent  muitipll- 
ers,  points,  and  finai  score.  The 
contest  disqualification  criteria 
used  by  the  ARRL  in  its  contest 
apply    also    to    this   contest. 
Failure  to  observe  any  rules  wifl 
result  in  exclusion  of  the  entry 
for  the  final   results  and  any 
such  log  will  be  considered  as  a 
check  tog.   Logs  compiling  er- 
rors exceeding  10%  oi  the  final 
score  will  also  be  excluded  from 
the   finaf   standing-    Each    log 
received  becomes  the  property 
of  the  lATG  Radiocommu nica- 
tions and  will  not  be  returned. 
The  decision  of  the  organizing 
committee  in  any  dispute  will  be 
final  and  any  subsequent  con- 
troversy may  not  be  referred  to 
the  Civil  Court.  Remember,  the 
contest  is  valid  towardsthe  final 
standing   of   the   5   Continent 
World  Championship. 

In  order  to  qualify,  all  logs 
must  be  received  no  iater  tinan 
June  30th  and  sent  to:  Prof. 
Franco  Fanti,  Via  A.  Da!iolio  n 
19,  Bologna  40139,  Italy, 


FUN! 


John  Edwards  KI2U 
78-56  86th  Street 
Glendaie  NY  11385 


When  I  mentioned  to  a  friend 
that  I  was  going  to  do  a  coiumn 
on  the  American  Radio  Relay 
League,  his  reactton  was, 
"Donl  do  It;  they're  too  easy  a 
target!" 

True,  but  it's  also  too  great  a 
temptation.  Few  topics  supply 
as  much  grist  for  the  oid  puzzle 
mill  as  our  friends  in  Newington. 
When  It  comes  to  creating  off- 
beat, unusualt  and  downright 
strange   tidbits  of   ham    radio 


trivia,  the  ARRL  provides  your 
*'FUNi*'  columnist  with  a 
veritable  field  day  (if  you  should 
pardon  the  term)  of  material. 
(For  instance,  how  many  non- 
governmental organizations  do 
you  know  that  once  had  their 


own  "Department  of  Defense?") 
All  in  all,  the  ARRL  shoufd 
make  for  a  very  entertaining  col- 
umn.  Even  more  interesting,  one 
might  say,  than  evaluating  the 
League's  financial  status  from 
their  annual  report. 


ELEMENT1— CROSSWORD  PUZZLE 
(niustratlon  1) 


Across 

1   League's  original  QTI-f 
5  What  incentive  licensing 
made  many  hams 

7  Propagation  form  (abbr.) 

8  ARRL  message  service 
(abbr.) 

9  League  "breakthrough" 
(abbr.) 

11   Pin  or  spike 


12  Over 

13  Interference  type 

15  League  often  gets  this  in  its 
bonnet 

16  ARRL  constftuehts 

17  League  state  (abbr.) 

18  Bigwig's  initials 

19  Choose 

21   Pacific  prefix 
23  Oceanian  prefix 


73  Magazine  •   May,  1981      135 


t 

1 

3 

i                  ^^^^ 

^^^H  ^ 

1 

a 

» 

10 

1 

^^^■j'lt 

1J2 

^Hi3 

%* 

11 

■ 

1*    i 

^r 

1 

^^HlA 

1 

It 

m 

21 

Z2             ^^^H 

31 

It 

B 

l» 

1 

ir 

m^-  I 

■ 

J 

» 

H 

H 

31 

^H 

^H 

^^^1 

^^^1  31 

14 

^ 

IHusfrBtion  t. 


24  Ord  island  prefix 

25  Opposite  of  short  path 
27  Charged  particle 

23  Double  dash 

29  League  watchdogs  (abbr.^ 

30  British  lube 

33  Morse  mode  (abbr.) 

34  League  headquarters 
(2  words) 

Down 

1  ARRL  publication 

2  League  seeks  this 

3  League  banner 

4  Oid  Hg 

5  Long-term  Leaguer  (2  words} 


6  ARRL  areas 

7  Slow  scan  (abbr) 

10  Code  of  Ethics  description 
14  Guinea-Bissau  prefix 

20  Night  (abbr.) 

21  Midnight  sun  prefix 

22  Former  League  president 
26  Late  OSr  cartoonist 

26  League  forum  byproduct 

(abbr.) 
29  ARRL  award  (abbr J 

31  At  gain  (abbr.) 

32  Morse  slash 

33  Personai  radio  service 
(abbr.) 


ELEMENT  2— MATCHING 
"Who  Am  I?'* 

Betow  are  selMescrtptions  of  varrous  people  associated  with  the 
ARRL,  Match  these  statements  with  the  names  listed. 

1)  in  1914,  i  co-founded  the  ARRL  with  Hiram  Percy  Maxim,    

2)  Although  1  drew  the  cartoons  and  illustrations  that 
t>ecame  an  Integral  part  of  alt  League  publications, 

my  death  was  all  but  ignore  by  QST,  

3)  Back  In  1953,  when  W1  AW  caught  fire  and  suffered 
severe  damage,  i  was  Ihe  iast  operator  on  duty.  The 
fir©  burned  a  hole  through  the  floor  directly  behind  the 

main  operating  console.  . . 

4)  After  being  a  sales  representative  for  Motorola,  I 
joined  the  ARRL  as  QSTs  managing  editor  in  1956. 
Today,  I  am  the  day4o-day  tK>s5  of  the  League,  having 

even  more  direct  power  than  President  Dannais,  

5)  I  write  those  "folksy"  humor  articles  for  QST  that  you 

have  to  read  twice  to  "flgger  out''  what  I'm  saying.  

6)  In  1971,  i  led  the  ARRL  delegation  to  the  ITU  Space 
Conference— a  conference  that  took  away  99.99684% 

of  our  satellite  frequencies* 

7)  I  wrote  OSFs  *' How's  DXT'  column  for  over  30  years. 
Since  my  retirement,  OSFs  had  a  problem  finding 

anyone  to  write  the  column  for  more  than  30  hours.         . 

8)  I  was  the  League*s  first  general  counsel  and  the 

author  of  its  "Amateur's  Code."  . 


9)  For  many  years,  I  was  QSTs  VHF  columnist.  In  1946,  I 
took  part  rn  the  first  6-  to  10-meter  crossband  trans- 
atlantic oso. 

10)  In  the  *)une  1964  QST,  i  wrote  an  article  extolHng  the 
virtues  of  Incentive  licensing.  However^  by  the  begin- 
ning of  the  1980s,  I  still  hadn't  achieved  my  Extra- 
class  ticket. 


A)  Robert  W-  Dennlston  W0DX  B)  John  Troster  W61SQ  Q  William 
Orr  W6SA1  D)  Rod  Newkirk  W9BRD  E}  Richard  Baldwin  W1RU 
F)  Michael  Samanka  KA2AEV  G>  Edward  Tilton  W1HDQ  H)  Paul 
Segal  I)  Murray  Powell  W1QIS  J)  PhilGildersteeveWICJD  K)  Clar- 
ence Tuska  1WD 


ELEMENT  3— MULTIPLE  CHOICE 

1)  W1  AW  pays  its  operators.  Since  hams  are  not  allowed  to  accept 
material  compensation  for  their  radio  efforts,  how  is  this  legal? 

1)  It  isn't 

2)  By  the  grace  of  FCC  Part  97.1 12,  which  allows 
compensation  to  operators  of  club  stations 
under  certain  restricted  circumstances 

3)  W1  AW  operators  may  be  paid  only  when  the 
station  isn1  actually  transmitting 

4)  W1AW  operators  aren't  paid 

2)  According  to  the  ARRL's  *^ Amateur's  Code,"  to  whom  does  a  ham 
'owe  hrs  amateur  radio  to"? 

1)  The  FCC 

2)  Radio  pioneers 
3}  The  credit  company 
4)  The  ARRL 


i^. 


3)  Sack  in  1977,  when  Jack  Anderson  ripped  amateur  radio  apart  in 
his  column,  how  long  did  it  take  the  League  to  form  its  reply? 

1)24  hours 

2)  1  week 

3)  President  Oannals  met  with  Anderson  to  dis- 
cuss the  column  2  weeks  after  It  appeared 

4)  The  ARRL  never  formally  responded 

4)  Under  ordinary  circumstances,  how  much  does  QST  pay  writers 
of  top-notch  construction  articles? 

1)  Nothing 

2)  $50 

3)  $200 

4)  A  2-year  ARRL  membership 

5)  What  did  the  ARRL  "slay"  tn  1977? 

1)22aMHzCB 

2)  Amateur  radio 

3)  The  "Russian  Woodpecker" 

4)  Mobile  logging  requirements 


ELEMENT  4~TRUE>FALSE 

1)  W1AW  is  a  club  station. 

2)  The  1980  ARRL  Hudson  Division  Con- 
vention was  actually  held  in  the  AtJantic 
Division. 

3)  The  ARRL*s  goodwill  is  worth  only  one 
dollar. 

4>      In  1979,  out  of  the  2,238  people  who  ap- 
plied for  ARRL  code  proficiency  cer- 
tificates and  stickers,  only  90  failed, 

5)  Under  a  special  agreement  with  the 
FCC,  WIAW  is  allowed  to  run  up  to  five 
kilowatts  of  dc  input  power. 

6)  The  ARRL  is  in  favor  of  giving  phone 
privileges  to  Novices. 

7)  When  the  FCC  raised  Novice  power 
restrictions  from  75  to  250  Watts  In 
1976,  the  League  expressed  its  disap- 
proval 


True 


False 
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8)  The  League's  headquarters  in  Newing- 
ton  CT  stands  on  the  site  of  a  former 
mental  hospital 

9)  Eugene  C.  Woodruff  was  the  founder  of 
"Amaieufs  for  Action/*  an  anthARRL 
organization  of  the  1950s. 

10)  'The  American  Radio  Relay  League" 
was  almost  named,  at  its  inceptmn, 
"The  American  Amateur  Radio  League." 


MAD 


eLEMENT  5~MiS5ED  QUOTES 

Below  are  misquotes  of  famlNar  League  slogans,  titles,  and  expres- 
sions.  Your  task  is  to  restore  them  to  their  correct  form. 

1)  "You'll  find  RIT  In  a  League  publication," 

2)  "Of,  by.  and  against  the  amateur/* 

3)  "Devoted  entirely  to  itself." 

4)  "Calling  some  radio  amateurs;  this  Is  W1  AW," 

5)  "The  World  Above  50  kHz" 

6)  "Ham's  Wild  World" 

7)  '^Silent  Key  Night" 

8)  *'Kinky  Hints  for  the  Radio  Amateur^* 

9)  "YL  Views  and  News" 

10)  "Frequency  Estimating  Test" 

THE  ANSWERS 

Element  t: 

See  illustration  1A. 

Element  2: 

1-K,  2-J,  3-i.  4-E,  S^B,  6^A,  7*D,  S-H,  9-G.  tO-C 

Element  3: 

1-2  The  so-called  ^" W1  AW  ciause." 
24  Who  else? 

S4  Instead,  they  asked  members  to  write  their  local  newspapers, 
4-1   You  get  what  you  pay  for. 

5-1  To  paraphrase  Mark  Twain:  The  reports  of  220'MHz  CB's  death 
are  greatly  exaggerated. 

Element  4: 

1  True    It's  actually  licensed  to  the  "ARRL  Headquarters  Operators 
aubr 

2  True   For  convenience  of  division  members,  no  doubt. 

3  True    That's  what  it  says  In  their  Annual  Report— I  think  it's  an 
overestimate. 

4  True   Gee.  and  who  says  code  is  hard  to  learn? 

5  False    W1AW  must  live  with  the  same  rules  as  the  rest  of  us. 
Serves  them  right. 

6  True   They've  even  filed  a  petition  with  the  FCC  to  aiiow  Novices 
phone  on  220  MHz.  See  Element  3.  question  5. 

7  True   W2HD  got  so  mad,  he  even  wrote  a  letter 

8  False    No  comment. 

9  False   Not  Jikely,  since  Woodruff  was  League  president  from 
1936-1940. 

10  True    it  would  have  made  a  better  name,  but  could  you  imagine 
griping  about  the  AARL? 

Element  5: 

1  "You'll  find  It  In  a  League  publication." 

2  "Of,  by,  and  for  the  amateur." 

3  "Devoted  entirely  to  amateur  radio." 

4  "Calling  all  radio  amateurs;  this  is  WIAW;' 

5  "The  World  Above  50  MHz  (mc.)" 

6  "Ham's  Wide  World" 

7  "Straight  Key  Night" 

8  "Hints  and  Kinks  for  the  Radio  Amateur" 

9  "YL  News  and  Views" 

10  "Frequency  IVIeasuring  Test" 

SCORING 

Element  1: 

Twenty  points  for  the  competed  puzzle,  or  Va  point  for  each  ques- 
tion correctly  answered. 


Iftustratton  1A. 

Element  2: 

Two  points  for  each  correct  answer 

Element  3: 

Four  points  for  each  correct  answer. 

Element  4: 

Two  points  for  each  correct  answer. 

Element  5: 

Two  points  for  each  quote  corrected. 

Think  you  know  your  League?  Let's  see, 

1-20        points— Received  a  congratulatory  form  letter 

from  W2HD  after  passing  Novice  lest 
21*40        points— Once  threw  away  a  League  promo- 
tional maiNng 
41-60        points— Ardent  member 
61-80        points— You  wear  your  25-year  pin  to  work 
81-100+  points — Charter  Life  Member 

By  the  way<  about  the  ARRL  "Department  of  Defense"  mentioned 
at  the  start  of  this  column:  That  was  the  League's  World  War  I  plan 
to  organize  an  amateur  civil  defense  network  In  the  event  of  an 
enemy  invasion.  It's  a  good  thing  the  Kaiser  never  tried  invading 
Connecticut;  his  forces  would  have  been  no  match  against  dozens 
of  amateurs  carrying  hand-held  spark  rigs. 


H/IM  HELP 


The  Sinclair/Microace  Ama- 
teur Users'  Group  has  located  a 
source  for  those  impossibie-to- 
find  connectors  for  the  ZX-80 
computer.  Amateurs  wishing  to 
trade  amateur  related  programs 
and  Information  such  as  this 
source  may  contact  me  at  the 
address  below. 

Many  Irons  K2MI 

46  Magic  Circle  Drive 

Goshen  HY  10924 

(gi4)-294-9462  after  9:00  pm 


1  have  just  completed  a  Sig- 
netics  2650  microcomputer 
{2650  motherboard  with  SI 00 
expansion  to  64K)  and  would 
like  to  send  RTTY  and  CW  with 
this  unit.  I  can't,  however,  find 
anything  on  a  demodulator  from 
my  rig  to  the  mrcro.  Can  any- 
body help?  Thank  you. 

Max  Sims  VK5NHM 

19  Stuart  Tee, 

Port  Lincoln.  S606 

Australia 


73  Magazine  •  May,  1981     137 


LOOKm  IVEST 


Bfft  Pasternak  WA6ITF 

c/o  The  Westlink  R^dio  Network 

Suite  Tie 

7046  Hotiywood  Blvd. 

Hoifywood  CA  90028 

Last  month,  I  presefited  the 
Lew  Col  I  ins  W1QXT  letter  in 
which  he  expressed  his  reaction 
to  the  proposed  six-meter  band 
plan.  This  month  yoy  can  read 
my  reply* 

I  finally  have  the  time  to  prop- 
erly answer  your  letter.  Many 
apologies  for  the  delay,  but  as 
my  earlier  quick  note  explained, 
the  "bug  had  me  down  for  a  bit" 
Enough  on  that.  On  to  six 
meters  and  your  letter.  I  wU\  try 
at  ttils  time  to  respond  on  a 
polnt-by~point  basis,  addressing 
the  points  on  which  we  seem  to 
disagree. 

First,  I  am  far  from  a  "casual" 
six-meter  user.  Rather,  I  have 
been  on  that  band  almost  con- 
stantly since  1959  when  t  was 
first  licensed  in  New  York  as 
WA2HVK.  t  brieve  this  was 
detailed  in  depth  in  the  column. 
By  "user/'  I  think  you  mean  one 
who  engages  in  day-to-day  two- 
way  operation.  To  me,  the  term 
*'user "  means  anyone  who 
spends  any  time  concerned  with 
the  band.  Going  with  my  defini- 
tion, and,  again  referring  to  what 
I  have  printed  on  the  subject  In 
regard  to  my  own  six-meter  op- 
erattont  I  can  say  with  assur^ 
ance  that  my  interest  is  far  from 
casual. 

I  see  that  the  one  major  point 
we  do  agree  on  is  that  six  meters 
is  t^y  and  large  a  "dead  band,'' 
mainly  due  to  the  TVS  problem. 
Two  meters  was  a  good  out,  and 
most  amateurs  took  it.  1  am, 
however,  well  aware  of  the  die- 
hards  and  theif  DX  record  this 
past  year.  In  fact«  I  make  it  a 
pomt  to  try  to  cali  Ray  Ciark 
K5ZMS  at  SMIRK  at  least  once  a 
month  for  news  updates-  The 
50^io-72*MHz  "across  the  pond  * 
activity  was  something  else 
again.  I  can  remember  back  in 
the  early  1960s  when  many  of  us 
were  trying  for  such  QSOs,  most 
of  the  time  with  no  success,  It 
only  "C.C.  &  R's"  didn't  exist  out 
here!  Three  elements  in  one's 
attic  leaves  a  lot  to  be  desired, 
especially  when  your  attic  is  sur- 
rounded by  father  high  hills. 


( think  our  greatest  disagree" 
ment  seems  to  lie  in  the  area  of 
technical  parameters.  In  your 
analysis,  you  view  only  the 
operation  of  today's  '^minority" 
who  inhabit  the  band  on  FM,  us- 
ing  some  excellent  equipment. 
Something  akin  to  the  two- 
meter  band  about  15  years  ago. 
The  era  of  the  80D,  RCA  LD-1 50, 
and  alike.  In  that  day,  the  FMer 
on  two  meters  was  a  "minority." 
He  was  the  technically  compe- 
tent amateur  who  had  the  ability 
to  take  a  piece  of  high-quality 
land-mobile  FM  equipment  and 
convert  it  to  amateur  use.  But  it 
was  not  until  the  amateur  manu- 
facturers came  along  with  off- 
the-shelf,  ready-to-use  equip- 
ment that  FM  activity  really 
began  to  grow  on  two  meters. 
Radios  tike  the  Drake  TR-22  and 
Regency  HR-2  are  wtiat  "made" 
two  meters.  Not  the  converted 
Motracs  and  Mastrs.  For  the 
average  amateur,  the  latter  were 
just  too  limited  in  scope  of 
operation  to  gain  widespread 
acceptance. 

Keep  in  mind  that  not  every 
amateur   Is  a   technological 

wizard,  A  goodly  number  of  to- 
day's hams  have  no  interest 
whatsoever  in  building  or  con- 
verting* Maybe  It's  a  sad  com- 
mentary, but  it's  true,  nonethe- 
less.  Hams  today  want  off-the- 
shelf,  ready4o-use  radios.  They 
want  the  type  of  features  that  no 
converted  land-mobile  radio  can 
ever  give.  They  are  willing  to 
sacrifice  the  extreme  quality 
found  in  land-mobile  equipment 
in  favor  of  something  small 
enough  to  carry  \n  a  briefcase, 
yet  giving  them  total  access  to 
an  entire  band.  Look  at  the 
equipment  marketed  for  two 
meters.  What  sells  best?  The 
answer  is  self  evident. 

If  six  meters  is  to  grow,  ft 
must  be  made  easy  for  the 
average  amateur  to  gain  access 
to  the  band.  This  means  mass- 
appeal  amateur  radio  equip- 
ment, available  off^he-sheif. 
Again,  It's  in  the  same  situation 
as  two  meters  was  back  a  few 
years  ago.  I  remember  well  the 
way  that  those  of  us  using  our 
Big-M  radios  felt  toward  the 
newcomer  with  his  rice-box 
special.  Even  today,  there  are 
amateurs  in  my  area  who  will 


not  talk  with  another  station  on 
two^eter  FM  unless  he  knows 
for  sure  that  he  is  in  QSO  with 
another  amateur  using  a  con- 
verted (and-mobile  radio. 

But  for  a  band  to  grow,  it 
takes  people.  For  people  to 
come  onto  an  amateur  band 
takes  being  able  to  walk  into  a 
local  radio  store,  plonk  down  his 
hard-earned  bucks,  and  buy  the 
rig  of  h  is  dreams.  And,  for  the  rig 
of  his  dreams  to  be  made  avail- 
able in  the  first  place  means 
that  we  amateurs  must  give 
definite  assurance  to  those  who 
build  the  equipment  we  use  that 
we  will  purchase  their  wares. 
The  only  conceivable  way  for 
this  to  happen  in  relation  to  the 
six-meter  band,  especially  In 
regard  to  FM,  is  for  this  nation  to 
adopt  one  specific  bandplan— 
and  then  stick  to  it. 

It  matters  not  who  writes  the 
bandplan.  it  does  matter  that  it 
t>e  one  that  lends  itself  to  the 
ease  of  manufacture  of  equip- 
ment directly  oriented  toward 
the  genera!  amateur  populace. 
This,  so  that  a  lawyer,  doctor,  or 
anyone,  technically  oriented  or 
not,  can  turn  It  on  and  get  on  the 
air.  Yes,  it  means  going  against 
one  of  the  traditions  of  amateur 
radio.  The  tradition  of  believing 
that  when  one's  amateur  license 
arrives  in  the  mail,  he  or  she  is 
automatically  elevated  to  the 
exalted  position  of  electronic 
wizard,  par  excellence.  Reality 
says  that  those  days  are  gone 
and  probably  will  never  return. 
How  often  does  one  find  a  U,S, 
DXer  operating  with  home-buiil 
equipment  these  days?  Very, 
very  seldom. 

I  take  a  simple  view.  The 
t>ands  belong  to  the  majority, 
not  any  specific  finite  minority.  I 
foresee  any  mass  inhabitation 
of  six  meters  taking  place  when 
and  only  when  the  equipment 
manufacturers  begin  to  offer  the 
type  of  equipment  that  the 
average  amateur  wants.  Equip- 
ment that  operates  "out  of  the 
boxJ'  This  is  today's  world  of 
amateur  radio,  for  t>etter  or 
worse. 

For  six  meters,  or  any  band,  to 
be  safe  from  outside  attack 
means  population  and  use.  Not 
just  casual  use  by  a  select  few, 
which  I  think  you  and  I  qualify 
under^  but,  rather,  it  means  use 
by  the  masses,  the  availability 
of  the  band,  on  a  day-to-day 
basis  akin  to  today^s  use  of  two 
meters.  It  means  further  deregu- 
lation and  internal  voluntary 
standards   from   the   amateur 


community.  It  means  that  we 
start  today  and  select  a  band- 
plan.  A  plan  that  is  t>est  for  Joe 
Ham  and  Joe  Ham  Equipment 
Manufacturer.  It  will  also  mean 
the  same  sort  of  confrontation 
developing  between  those  with 
commercial  land-mobile  radios 
and  others  who  will  be  the  new- 
comers.  The  latter  is  but  human 
nature.  If  you  have  something  all 
to  yourself  and  you  know  how 
good  it  is,  you  might  not  be  in* 
ciined  to  want  to  share  it  with 
others.  This  was  the  way  it  was 
in  regard  to  the  early  days  of  FM 
on  two  meters  and  the  way  it  is 
In  regard  to  FM  on  six  these 
days. 

It  is  not  for  me  to  argue  the 
merits  of  any  specific  bandplan. 
My  only  call  is  that  we  stop  the 
procrastination  and  move  for- 
ward now,  Jes!  we  wail  and  find 
that  "10-4.  Good  Buddy"  has 
made  his  move,  and  it's  too  late 
for  us  to  make  ours.  When  I  pub- 
lished the  bandplan,  I  Invited 
readers  to  pick  it  apart  and  pui  it 
back  together.  Thus  far,  yours 
has  been  the  only  in-depth  letter 
received,  and  1  am  sincerely 
grateful  that  you  took  the  time 
and  trouble  to  do  so.  Maybe  11 
will  encourage  others  to  do  like* 
wise. 

As  to  the  modelers'  channels, 
I  had  expected  a  flurry  of  mall  on 
that  and  was  surprised  that  little 
was  received  at  first  A  few 
weeks  later,  I  learned  the  possi- 
ble reason.  As  you  are  aware  by 
now,  the  Academy  of  Model 
Aeronautics  had  requested  a 
hearing  before  the  Commission 
in  the  hope  of  gaining  permis- 
sion for  non-amateurs  to  use  six 
meters  for  model  control,  under 
the  supervision  of  an  amateur.  I 
suspect  that  many  modelers  felt 
that  this  would  go  through  as  re* 
quested,  so  they  didn't  bother  to 
write* 

I  began  to  receive  very  nega- 
tive commentary  from  the  mod- 
elers the  week  of  November  12, 
1980.  As  you  are  probably  well 
aware, on  Novembers,  1930,  the 
Commission  not  only  turned  the 
request  down,  but  went  so  far  as 
to  question  the  rationale  of  per- 
mitting anyone,  amateurs  in- 
cluded, the  use  of  six  meters  for 
radio  remote  control  of  models. 
While  1  have  yet  to  get  a  copy  of 
the  proposed  plain-language 
amateur  regulations  (P«R, 
Docket  80-279).  I  have  heard 
rumors  that  the  latter  Is  the 
case.  I  have  ordered  a  copy  and 

Continued  on  page  T54 
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from  page  B 

isn't  all  that  difficuit  if  you  go 
about  it  the  ftght  way.  I  think  I 
could  set  up  a  system  which 
would  bring  in  tens  of  thou- 
sands of  technicians  for  the 
mjlitary .  .  .and  it  wouldn't  cost 
alt  that  much  either. 

Also,  the  military  seems  to 
have  had  some  problems  with 
winning  w3rs  in  recent  years. 
The  Vietnam  conflict  comes  to 
mind  \n  this  respect.  If  t  could 
have  gotten  my  ideas  on  the 
subject  where  they  would  have 
done  some  good,  we  might  have 
saved  99%  of  the  money  we 
threw  into  that  silly  war... 
saved  tens  of  thousands  of 
lives,  .  .and  beat  the  hell  out  of 
communism.  Before  you  decide 
without  a  trfal  that  Tm  a  nut,  I 
might  explairn  that  I  have  written 
about  my  scheme  in  ?Jand  got^ 
ten  compliments  on  it  The  plan, 
which  ril  cover  again  If  anyone 
is  interested,  is  an  oriental  ap* 
proach  to  outsmarting  the 
enemy  instead  of  trying  to  out- 
fight him.  New  concept. 

Much  of  my  life  is  spent  in 
solving  problems,  so  I  tend  to 
think  in  those  terms.  Often  I  find 
It  helpful  to  take  ideas  from 
many  different  fields  and  put 
them  together  to  form  a  new 
concept.  My  grandfather  made 
his  fortune  as  an  inventor  and  I 
think  a  lot  the  way  he  did.  Fan- 
tastic man,  Multipledisciplinar' 
ianism,  they  call  it. 

One  of  the  reasor^s  that  I  read 
as  widely  as  I  do  is  so  that  I  will 
have  ideas  from  many  fields.  I 
whip  through  some  200  maga- 
zines a  month,  covering  not  only 
the  ham,  electronics,  computer. 
CB,  radio,  autosound,  hITi, 
radar,  satellite,  microwave,  and 
other  associated  fields,  but  also 


things  like  skin  diving,  photog- 
raphy, UFOs,  psychology,  poll- 
ticsp  news,  skiing,  cars,  pre- 
miums, business,  stock  market, 
travel,  and  soon. 

The  idea  for  outsmarting  the 
North  Vietnamese  came  from  a 
mixture  of  ideas  which  I  found  in 
New  Caledonfa.  Yugoslavia,  and 
Singapore.  Once  I  had  the  idea,  I 
explored  it  with  friends  when  f 
was  visiting  other  countries 
such  as  Burma,  India,  Thailand, 
and  so  on.  They  all  thought  it 
would  have  lo  work. 

That's  one  of  the  beauties  of 
amateur  radio. .  .anywhere  you 
go  in  the  world  you  have  friends 
. . .  people  you  can  sit  down  with 
to  talk  about  ideas  like  that. 

Lately,  in  the  interests  of  sav- 
ing time»  Tve  been  giving  some 
of  my  talks  at  shows  via  video 
tape.  I  did  offer  to  send  a  tape  to 
the  War  College  with  my  ideas. 
We"  1 1  see  how  that  goes  over, 

HOW  WOULD  YOU  LIKE 
TO  BE  DX? 

Early  on  in  my  ham  publishing 
career,  t  managed  to  get  a  taste 
of  working  from  the  DX  end  of 
things,  rd  gotten  particularly 
bitten  by  the  DX  bug  back  in 
1946.  immediately  after  the  war. 
My  first  move  after  getting  out 
of  the  Navy  was  to  spend  one 
summer  on  vacation  in  my  home 
town  in  New  Hampshire,  com- 
plete wirh  a  kjiowatt  ham  sta- 
tion and  an  enormous  vee  beam* 
What  a  summer  that  was! 

Then,  on  returning  to  college 
in  the  fall.  I  moved  my  ham  sta- 
tion there  and  set  it  up  in  the 
basement  of  the  fraternity 
house.  There  was  room  in  the 
yard  for  a  pair  of  Twin-Three 
beams,  so  I  began  to  set  the 
world  on  fire,  knocking  off  new 
countries  as  fast  as  they  sur* 


WIN  A  FREE  BOOK! 

We  are  reviving  the  ''Circuits^'  feature  in  73.  Just  send  in 
your  favorite  circuit,  along  with  a  trief  description  of  its 
operation  or  intended  use.  {Make  sure  that  it  worksl)  If  we 
print  It,  you'll  get  your  choice  of  a  book  from  our  Radio  Book- 
shop. Be  sure  to  include  your  book  choice  with  your  circuit* 


faced.  I  will  never  forget  some  of 
those  exciting  contacts. 

One  morning  I  was  up  early 
and  heard  a  very  weak  station 
calling  CQ.  He  was  in  the  DX 
band,  so  I  called  him  blind,  it 
was  a  W7-something,  portable 
something.  I  only  called  once 
because  I  felt  so  fooHsh  calling 
a  station  when  I  hadn't  heard 
the  callsign.  He  came  right 
back,  with  his  signal  gradyaily 
improving.  It  was  W7tMW/C7  in 
Tientsin,  China.  He  was  running 
ten  Watts  and  a  very  long  wire 
.  - .  and  I  was  the  only  station  he 
was  hearing.  I  got  the  OSL  card 
for  the  contact,  too! 

After  I  became  the  editor  of 
CO,  I  managed  to  get  on  a  DX- 
pedition  to  Navassa  Island  in 
1958.  That  was  an  exciting  trip 
for  me,  though  it  was  a  sort  of 
last  minute  change  from  our 
original  plan  to  go  to  Clipperton. 
rd  managed  to  get  a  license  for 
Clipperton,  but  transportation 
fell  through*  I  then  got  a  license 
for  Navassa .  .  .  KC4AF , , ,  so  we 
went  there.  Years  later,  when  I 
was  in  Tahiti  for  a  few  days.  I 
checked  and  found  that  my 
F08AS  ticket  was  still  good,  so  1 
operated  from  Tahiti  with  it  in 

IQCC 

I9DD. 

Down  through  the  years,  Tve 
been  on  several  DXpeditions.  .  . 
even  going  again  to  Navassa  in 
1972,  i've  also  visited  almost 
one  hundred  countries  now  and 
operated  from  over  half  of  them 
, .  .usually  using  the  gear  of  a 
local  ham.  Tve  been  on  the  hot 
end  of  the  pileups  hundreds  of 
times, ,  .and  it  /s  a  thrill. 

Some  of  the  more  interesting 
places  Tve  operated  from  were 
Afghanistan  as  YA1NSD,  Tehe- 
ran from  the  American  Embas- 
sy^ Beirut,  Damascus,  Nairobip 
Katmandu.  Delhi.  Amman.  Suva, 
New  Caledonia,  Western  Sa* 
moa,  American  Samoa,  Wake  Is- 
land^ Korea,  Including  the  DMZ 
at  Panmunjom,  Australia,  New 
Zealand,  and  many,  many  more. 
Each  is  a  story, ,  .and  I  have  the 
slides  to  show  for  most  of  them, 
I'm  working  toward  being  able  to 
put  some  of  these  stories  on  vid- 
eo cassette,  so  that  they  may  be 
available  for  club  showings 
soon.  111  let  you  know. 

Even  with  the  responsibility  of 
running  four  monthly  maga- 
zines p!ys  Instant  Software,  I 
still  manage  to  get  away  occa- 
sionally for  a  visit  to  some  rela- 
tively rare  spot.  During  the  last 
year  I  managed  to  visit  Japan, 


Korea,  Taiwan,  Hong  Kong,  Ma- 
cao, China,  Guatemala,  Hawaii, 
Germany,  France,  Belgium, 
Netherlands,  Luxembourg,  Ber- 
lin (East  and  West).  England,  Ire- 
land, and  Northern  Ireland.  I  met 
with  hams  in  most  of  those 
countries  and  gave  talks  in 
Wiesbaden,  Paris,  Hawaii,  Tai- 
wan»  and  Tokyo. 

You  may  be  sure  that  73  will 
always  reflect  my  personal  inter- 
est in  both  working  DX  and  DX- 
pedltionlng. . . as  well  as  my 
other  ham  interests  such  as 
RTTY.  SSTV,  OSCAR,  micro- 
waves, VHF,  repeaters.  .  ,etc. 

WORK  WAYNE  WRAGGED 

After  operating  for  a  few  days 
in  the  Turks  and  Caicos  Islands 
in  March . . .  partly  during  the  DX 
contest. . .  I  found  that  this  was 
a  great  way  to  sort  of  keep  in 
touch  with  the  readers  of  73.  I 
can  do  this  to  some  degree  from 
Peterborough,  but  it  really  takes 
a  location  in  the  Caribbean  to 
reach  all  of  the  US.  ,  .and,  be- 
sides, it  is  more  fun  that  way. 

My  present  plans  call  for  me 
to  be  able  to  get  away  for  a  few 

days  in  May so  I'm  hoping  to 

get  down  lo  St.  Lucia  (J6L)  and 
gel  on  the  air  for  a  couple  of 
days. .  .profcjably  May  16-17th. 
Look  for  me  around  21.380  dur- 
ing the  day,  28.70  if  10m  is  open, 
14.210  and  14.285  in  the  eve* 
nings,  and  3.820  during  the  late 
evenings.  I'll  try  to  be  around 
those  frequencies  so  you  can 
find  me. 

While  I  obviously  am  not  able 
to  talk  business  over  the  air,  I 
will  welcome  any  questions. . . 
on  Just  about  any  subject.  Til 
also  cook  up  a  special  QSL  tor 
the  expedition.  I'm  going  to  try 
to  arrange  further  such  trips,  so 
we  might  eventually  come  up 
with  a  certificate  if  you  can  work 
me  in  N< places. 

That  brings  up  an  idea,  I 
wonder  how  many  of  you  have 
QSL  cards  from  me  from  more 
than  ten  locations?  We  might 
come  up  with  some  sort  of  rec- 
ognition for  those  who  have 
managed  to  contact  me  in  a 
number  of  different  spots-  In  the 
past  Tve  been  on  the  air  from 
something  near  50  countries. 

Keep  in  mind  that  i  am  also  an 
avid  scuba  diver,  so  Til  be  out  in 
the  mornings  checking  out  the 
reefs  with  an  underwater  cam^ 
era.  I  had  a  couple  fine  dives  at 
Providenciales  island  in  the 
Turks  and  Caicos.  ril  write 
about  that  more  when  the  pic- 
tures come  back. 
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WARDS 


Bili  Gosney  WB7BFK 
MiCfo-BO,  inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  96277 

COLONIAL  AMERICAN  AWARD 

To  qaalify  for  a  very  beauKfuf 
red,  white,  and  blue  award,  ap- 
plicants must  work  all  the  orig- 
inal thirteen  colony  states.  In 
case  you  need  help  to  identify 
which  stales  they  are:  Connect- 
icut, Delaware,  Georgia,  Mary- 
land, Massachusetts,  New 
Hampshire,  New  Jersey,  New 
York,  North  Carolina,  Pennsyl- 
vania, Rhode  Island,  South 
Carotins,  and  Virginia, 

Have  your  Hst  of  contacts  ver- 
ified by  at  least  two  amateurs  or 
a  local  radio  club  secretary,  Erv 
close  your  application  and  $1.00 
award  fee  to:  Certificate  World 
Awards.  Rte,  2,  Box  72,  Fulton 
MS  38843. 

THE  OLD  SOUTH  AWARD 

Depicting  a  scroll  listing  the 
eleven  states  of  the  Old  South, 
this  award  Is  made  availabEe  to 


amateurs  of  the  world  who  make 
one  contact  with  each  of  the 
states  of  Alabama,  Arkansas, 
Florida,  Georgia,  Louisiana, 
Mississippi,  North  Caroiina, 
South  Carolina,  Tennessee^  Tex- 
as, and  Virginia, 

Have  your  list  of  contacts  ver- 
ified by  two  amateurs  and  en- 
close this  list  with  an  award  fee 
of  $1.00  or  six  IRCs  lo:  Certifi- 
cate World  Awards,  Rte,  2,  Box 
72,  Fulton  MS  38843. 

VIRGINVILLE 

196t  marks  the  50th  anniver- 
sary of  the  founding  of  the  Read- 
ing Radio  Club,  This  year,  many 
events  will  be  held  commemo- 
rating their  Golden  Jubilee. 

The  first  event  is  a  Special 
Events  operation  with  the  club 
traveling  to  Berks  County's  fore- 
most spot,  Virginville.  Station 
W3BN  will  operate  on  3,950, 
7,250. 1 4.300,  21 .400. 29.500.  and 
146.31/.91  MHz  phone  and  7.125 
and  14.045  MHz  (aitematlng  be* 
tween  phone)  CW  from  1300  to 
2200  UTC  on  May  3.  Special 


commemorative  QSL  cards  are 
available— QSL  dub  direct.  For 
info,  write  Reading  Radio  Club, 
Inc,  TO  Box  124,  Reading  PA 
19603. 

WINDMILL  (5LAND 

Amateur  radio  station  K8DAA 
will  be  operating  from  Windmill 
Island  in  Hollandp  Michigan,  on 
Saturday,  May  16.  during  the  an- 
nual Tulip  Time  FestivaL  Certifi- 
cates will  be  sent  to  amateurs 
contacting  K80AA  between 
1400  and  2300  UTC.  Approxi^ 
mate  frequencies  will  be  7.125. 
7.275,  21,125,  and  21.425  MHz. 
Please  send  QSL  and  75(t  to 
Jack  Van  Voorst  WD8RNQ.  8737 
Summit  Court,  Zealand  Ml 
49464. 

FIDDLERS'  PICNIC 

The  Alamance  Amateur  Radio 
Club,  K4EG,  will  operate  a  spe^ 
clal  events  station  at  the 
Alamance  County  Historical 
Museum  during  the  Fiddlers* 
Picnic  fund*raising  event  for  the 
museum.  The  Historical  Museum 
building  is  the  birthplace  of  Ed- 
win M,  Holt,  a  pioneer  in  textile 
manufacturing  in  the  South, 

Operation  will  be  on  May 
16-17,  1^1.  from  1600  to  2300 
UTC.  Frequencies  of  operation 
will  be  7.260  and  21360  MHz, 
General  phone.  An  attractive 
certificate  will  be  Issued  on 
receipt  of  QSL  and  legal-size 
SASE.  For  information  and  QSL 
submission,  contact  Alamance 
ARC,  c/o  Gary  Hills  KA4KJI. 
2416'C  Huntington  Rd.,  Burling- 
ton NC  27215, 

DiSAPPEARING  SUN 

W7AQ,  the  Yakima  Amateur 


Radio  Club,  wHt  run  a  commem- 
oration of  The  Day  the  Sun  Dis- 
appeared, which  occurred  on 
May  18,  1980,  when  Mount  St. 
Helens  erupted.  Yakima,  Wash- 
ington, which  is  80  miles  N.E  of 
the  volcano,  saw  the  sun  disap- 
pear by  10:30  am  and  did  not  see 
the  light  of  day  until  7:00  am  the 
next  morning.  May  t8th  was 
-'black  as  mldnighr"  by  12,-00 

noon- 
VV7AQ  was  celebrating   its 

50th  year  of  existence  with  its 
hamfest  that  morning.  At  8:38 
am.  word  was  received  that  the 
mountain  had  a  major  eruption. 
Near  9:30,  they  watched  a  "thun- 
derstorm front  approach  out  of 
a  clear  blue  sky.*'  Then  the  rain 
of  dust  started.  Over  600,000 
tons  of  volcanic  dust  fell  within 
the  city  of  Yakima  alone*  Every- 
thing was  covered  with  up  to 
one  inch  of  dust  and  ash.  Local 
and  visiting  amateurs  provided 
emergency  communications 
and  handled  information  traffic 
for  the  next  three  days. 

Commemorate  with  them 
from  1700  to  0200  UTC  on  May 
17-18.  Listen  for  W7AQ  on 
28.660,  21 .370, 1 4.230, 7.285,  and 
3.940  on  SSB,  and  28.120, 
21.130,  14.040,  7 J  40,  and  3.740 
for  CW.  A  special-event  OSL 
card  will  be  available:  Send  an 
SASE  to  W7AQ,  Yakima  Ama- 
teur Radio  Club,  FO  Box  9211, 
Yakima  WA  98909.  For  further 
information,  contact  Kenneth 
Sahn  KA7DWH.  PO  Box  9211, 
Yakima  WA  98909. 

MACKtNAC  ISLAND 

The  Blossom  land  Amateur 
Radio  Association  will  sponsor 
a  bicentennial  expedition  to 
Mackinac    Island    (Mackinac 
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County)  during  the  Michigan 
QSO  Party,  May  16-17.  Opera- 
tion on  80-10  CW  and  SSB,  with 
2-metef  SSB  is  planned;  fook  for 
W8MAI,  Enelose  an  SASE  for 
specfal  certificate  and  mail  to 
TO  Box  175,  St.  Joseph  Ml 
49085.  For  additional  informa- 
tion, contact  Dale  H,  Cole 
KAQFKU.  52480  Winding 
Waters,  Elkhart  IN  46514. 

STORK  TOWER  AWARD 

A  new  award  from  the  Caria- 
dtans  in  West  Germany  is  called 
the  Stork  Tower  Award,  Spon- 
sored by  the  Lahr  Amateur  Ra- 
dio Club,  atf  contacts  must  be 
made  on  or  after  July  1, 1980. 

Contact  5  club  members  and 
the  club  station,  DA2CF,  using 
all  bands  or  modes.  Mall  a  list 
with  full  name.  call,  and  US$1  or 
5  IRCs  to  LARC,  PO  Box  2771, 
CFPO  5000,  via  BellevHie.  Ontar- 
\o,  Canada  KOK  3R0.  Remember 
—only  members  of  the  Lahr 
Amateur  Radio  Club  count  for 
this  award. 

MOSCOW  OLYMPICS? 

The  Mid-South  VHF  Associa- 
tion will  operate  a  special-event 

station  on  May  22-25,  1981.  at 
the  "Moscow  Olympics"  in  Mos- 
cow, Tennessee.  T?iis  event  is  a 
spoof  of  the  Moscow,  USSR, 
Games  and  will  include  cow- 
chip  throwing,  skillet  tossing, 
and  tobacco  chewing  contests, 
among  others.  Proceeds  from 
the  '^Moscow  Olympics''  will  go 
to  the  establishment  of  an  edu- 
cational fund  for  the  children  of 
those  men  killed  in  the  at- 
tempted hostage  rescue  in  Iran, 
A  special  QSL  commemorating 


the  event  is  planned.  Look  for 
the  '^Olympics'*  on  40,  20,  and 
15.  The  station  call  wfH  be  KU4K 
(closest  Russian-looking  call). 
QSL  to  Efvin  Abies  KU4K,  PO 
Box  88,  Moscow  TN  38057.  For 
further  info,  contact  Jo  Ann 
Wilder  at  (901)-523-5310. 

QE  SERIES  AUSTRIAN  AWARD 

WAOE.  To  qualify  for  the 
Worked  All  Austria  Award,  sta- 
tions in  OE,  DU  OK,  HA,  YU,  I, 
HB,  and  HOe)  must  contact  all 
nine  call  areas  of  OE-land  with 
three  stations  in  each  call  area 
using  at  least  two  bands,  one  of 
which  must  be  on  either  the  40- 
or  80-meter  band.  Call  areas 
0E4  and  0E9  count  as  one  call 
area.  Stations  in  other  European 
countries  require  the  same 
amount  of  contacts  on  at  teast 
two  bands  without  the  40*  and 
80-meter  restriction.  Stations 
outside  Europe  need  one  con- 
tact with  any  eight  of  the  nine 
call  areas. 

Awards  are  availabie  for  all 
CW,  all  phone,  2  x  SSB.  1.8 
MHz,  VHF,  and  mixed  modes.  To 
be  valid,  all  contacts  must  be 
made  on  or  after  April  1, 1954. 

To  apply,  prepare  a  list  of  con- 
tacts and  have  it  verified  by  a  lo- 
cal  radio  club  secretary. 
Enclose  your  application  with 
an  award  fee  of  10  IRCs  to: 
OEIFMC,  Awards  Manager. 
Postfach  999,  A-1014  Vienna, 
Austria. 

WAOE/160,  This  one  sepa- 
rates the  men  from  the  boys. 
Stations  in  Austria  require  two 
contacts  in  eight  of  the  nine  call 
areas.  Stations  in  Europe  out- 
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side  Austria  require  one  contact 
with  eight  of  the  nine  call  areas. 
Stations  outside  Europe  need 
only  to  contact  one  station  in 
four  of  the  nine  call  areas.  Re- 
member, each  of  these  contacts 
must  be  two-way  communica- 
tJons  on  the  160-metef  band.  A 
real  toyghie  for  us  west  coast 
boysi 

To  apply  J  haveyour  list  of  con- 
tacts verified  by  a  local  radio 
club  secretary.  Enclose  this  list 
with  10  IRCs  and  forward  to; 
OEIFMC,  Awards  Manager, 
Postfach  999,  A-1014  Vienna, 
Austria. 

SAN  BENITO  COUNTY 

The  Gabilan  ARC  will  put  San 
Benito  County.  California,  on 
the  aif  on  Sunday,  May  31. 
Times  of  operation  will  be  from 
0800  to  1600  POT.  and  will  be  ex- 
tended if  activity  is  good.  Oper- 
ating frequencies  will  be  28.775 


and  21.400  USB,  and  2a  175  and 
21:175  slow-speed  CW. 

A  special  certificate  and  QSL 
card  will  be  sent  to  those  who 
confirm  with  an  SASE.  QSL  to 
John  Oaudet  KB6IT,  2001  Scenic 
Circle,  Hollister  CA  95023. 

LIECHTENSTEIN  DXPEDITION 

The  Wiesbaden  Amateur 
Radio  Club  will  sponsor  its  sixth 
annual  DXped»tion  to  Liechten- 
stein during  May  23-31,  198T. 
The  callsign  will  be  DA1WA/ 
HB(Q.  The  QSL  Manager  is 
DJ0LC.  His  address,  which  is 
good  in  the  DX  Cafibook,  is  Dr. 
Hugo  Jakobljevich.  Am  Wein- 
berg 10,  6200  Wiesbaden- 
Auringen,  West  Germany.  State- 
side QSLs,  along  with  an  en- 
closed SASE,  may  be  sent  to  Mr. 
Stephen  Hutchlns,  Box  4573, 
APO  New  York  09109. 

Continued 


NINE  DRAGONS  AWARD  CORRECTION 

Phil  Weaver  of  the  Hong  Kong  Amateur  Radio  Transmitting  Society  writes  to  tell  us 
that  the  fee  for  the  Nine  Dragons  Award  is  US$3  or  25  IRCs  r^of  the  USS2  as  listed  in  the 
February  Awards  column.  Sorry  for  the  inconvenience,  Phil 
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This  year's  operating  modes 
will  be:  CW,  phone  (SSB),  and 
RTTY  on  all  bands;  OSCAR 
Mode  A;  CW  and  SSB  on  160 
meters;  and  6-meler/1 0-meter 
crossband  operations.  For 
American  Novices,  CW  opera- 
tions wHI  be  attempted  at  3,725 


and  21.120  MHz.    ±5  kHz,  be- 
tween 1900  and  2100  hours  EST. 

The  object  of  this  year's 
DXpedition.  besides  having  fun, 
js  to  provide  amateurs  around 
the  world  the  opportunity  to 
work  "HB©^*.  For  further  infor- 


A  DEEP  SUBJECT 

The  month  of  May  provides  us  with  the  opportunity  to 
work  three  submarines  rn  three  different  locations.  The  USS 
Croaker.  USS  Ling,  and  USS  Cod  will  t>e  activated  for  at  least 
one  weekend  each.  Can  yoo  fathom  this?  Read  ot>. 

USS  CROAKER 

The  Amateur  Radio  and  Electronics  Association  of  New 
Jersey  (AREA  NJ)  radio  club  will  conduct  a  mint-DXpedilion  to 
Gfoton.  Connecticut,  on  May  2  and  3.  The  club  will  operate 
from  the  radio  room  of  the  submarine  USS  Croafr^f  which  will 
be  moored  in  the  Thames  River.  This  even!  will  commemorate 
the  anniversary  of  the  sub*$  commission  into  servtce  during 
WWIL  A  special  OSLcard  will  ba  issued  to  all  amateurs  astab- 
iishing  contact  with  the  submarine,  The  following  is  a 
schedule  of  the  activities: 


Time  (UTQ 

1400^1600 

1600-1600 

1800-2000 

2000-2200 

2200'2400 

0000-0200 

0200^0400 

0400-0600 

0600-0300 

0800-1000 

1000-1200 

1200-1400 

1400-1600 


Band 

15m  phone 
15m  CW 
15m  CW 
15m  phone 
20m  CW 
80m  phone 
SOmCW 
40m  CW 
40m  phone 
20m  phone 
40m  CW 
15m  phone 
15m  CW 


Frequency 

21.355-21.375 
2T035-21.045 
21.110-21.120 
21.355-21.375 
14,035-14,045 

a73^3J5 

7.035-7.045 
7.235  7.255 
14.300-14.320 
7.1 30-7  J  40 
2T355-21375 
21.035-21.045 


During  the  enUre  operation,  2-meter  FM  will  be  conducted  on 
both  local  as  well  as  simplex  frequencies.  For  information, 
contact  Charles  Burke  WA2SLK,  Box  164A,  RD  #1,  Georgia 
Tavern  Road.  Farmingdale  NJ  07727, 

USS  UNG 

On  May  16,  Armed  Forces  Day.  the  Meadowlands  Amateur 
Radio  Association  will  be  on  board  the  USS  Ling  (SS  297) 
docked  on  the  Hackensack  River  in  Hacfriensack.  New  Jersey, 
and  will  be  operating  under  club  station  call  N2BMN.  Possible 
frequencies  are:  14,280-285,  21,360-365,  and  7,230-235  kHz, 
and  146.520  and  146.550  MHz  from  1500  to  2000  UTC.  For  fur- 
ther information,  contact  Ralph  Francavllla  N2BMN  (MARA), 
154  Redneck  Ave,  Littte  Ferry  NJ  07643. 

c/ss  coo 

Once  more,  the  members  of  the  Parma  Radio  Club  will  be 
operating  from  the  WWII  submarine  USS  Cod,  using  the  club 
call.  K8UZW.  The  USS  Cod  is  on  permanent  display  in 
Cleveland,  Ohio.  Operations  m\\  start  on  May  30  and  run 
through  September  6  every  weekend  w*th  the  exception  of 
Field  Day  weekend. 

An  attractive  certificate  will  be  awarded  for  2  way  contacts 
from  the  ship  upon  receipt  of  a  QSL  card  and  30e  for  postage. 
All  bands  vi/lll  be  operated,  10  to  30;  band  conditions  will  dlc^ 
tate  band  of  major  activity.  Send  QSLs  to  WD8RZG.  For  Info, 
contact  Don  Winner  WD8RZG,  8927  Torrance  Ave,  Brooklyn 
OH  44144. 


matlon»  contact  Hugo  about  CW 
operations,  Steve  about  leO-me* 
ler  operations,  or  Claude  R. 
Matchette  DA1PN/WB3CEA, 
HHC  V  Corps  (G'2),  APO  New 
York  09079, 

SCHOLARSHIP  INFO 

The  Atlanta  Radio  Club  an- 
nounces the  third  annual  com- 
petition for  twoSSOO  cash  schol- 
arships. Each  scholarship  wilt 
go  to  a  licensed  amateur  enter- 
ing college  in  the  fail  of  198K 
Deadline  for  completed  applica- 
tions is  May  31, 1931;  request  an 
application  from  ARC  Scholar- 
ship, 259  Weatherstone  Park- 
way, Marietta  GA  30067, 

NEBRASKALAND  DAYS 

A  week-long  statewide  cele- 
bration, Nebraskaland  Days,  an 
event  held  the  third  week  of 
June  every  year  in  North  Pialte, 
Nebraska,  the  home  of  Buffalo 
Bill  Cody,  features  the  Buffalo 
Bill  Rodeo.  This  rodeo  is  named 
after  North  Platte's  famous  resi- 
dent, who  started  rodeo  as  we 
know  It  today  in  North  Platte. 

In  honor  of  Buffalo  Bill  and  to 
cetebrate  Nebraskaland  Days, 
the  North  Platte  Amateur  Radio 
Club  will  operate  a  special  sta> 
tion,  W0CXH,  from  1800  to 
OOOOZ  on  June  13-14.  Frequen^ 
cies  used  vwill  be  21,400.  14.290, 
and  7.250  MHz  SSB,  and  21150 
CW  plus  or  minus  QRM. 

A  handsome  certificate  will 
be  available  for  contact  with  the 
station.  Send  a  legal-size  SASE 
to  North  Platte  Amateur  Radio 
Club.  PO  Box  994,  North  Platte 
NE  69101. 

OLD  MAN  HIVER  AWARD 

A  very  unique  award  can  be 
yours  by  meeting  the  require- 
ments of  the  Old  Man  River 
achievement  award.  The  cer* 
tifrcate  pictures  the  mighty 
Mississippi  River  and  the  ten 
states  bordering  this  river.  To 
quafify,  applicants  must  make 
two-way  contact  with  all  ten 
states:  Arkansas,  Illinois,  Iowa, 
Kentucky,  Louisiana,  Minne- 
sota, Mississippi,  Missouri, Ten- 
nessee, and  Wisconsin. 

Prepare  a  Hst  of  contacts  and 
have  it  verified  by  at  least  two 
amateurs.  Enclose  an  award  fee 
of  $1.00  or  six  IRCs  to:  Cer- 
tificate World  Awards,  Rte.  2, 
Box  72,  Fulton  MS  38843. 

PODUNK  CENTER 

On  the  weekend  of  May  9, 
Podunk  Center,  Iowa  {yes,  there 
is  such  a  placed),  will  be  back  on 


the  air.  Air  time  not  known  yet, 
but  all  bands.  SSB  and  CW,  are 
contemplated.  146.52  FM  sim- 
plex will  also  t>e  monitored. 
Calls  are  WCYBV,  CW;  WiANZ, 
SSB. 

A  Novice  band  might  be  used. 
CW  operation  witf  occur  25  kHz 
up  from  bottom,  split  frequency. 
Most  SSB  operation  should  be 
In  the  General  class  portion  of 
the  band. 

QSL  requests  must  be  accom- 
pan  led  by  an  SASE  or  proper 
postage  (or  IRC  equivalent^  A 
special  QSL  will  be  sent  in 
answer  to  such  requests.  Cards 
should  be  sent  to  the  CaUbook 
address  of  either  station. 

For  more  information,  write 
Charles  J.  Ellis  W0YBV,  2304 
Storm  Street,  Ames  lA  50010, 

WORKED  ALL 
BERMUDA  AWARD 

Sponsored  by  the  Radio 
Society  of  Bermuda,  this  award 
is  made  available  to  licensed 
amateurs  throughout  the  world. 

To  qualify,  applicants  must 
work  one  station  in  each  of  the 
nine  parishes  of  Bermuda.  Only 
one  mobile  or  portable  station 
may  be  claimed  for  credit.  The 
rest  must  be  fixed  stations.  The 
city  of  Hamilton  is  in  Pembroke 
Parish  and  not  in  Hamilton  Par* 
ish  as  you  would  be  led  to  be- 
lieve. 

WORKED  ALL  CHILE  AWARD 

Sponsored  by  the  Radio  Club 
of  Chile,  applicants  who  wish  to 
meet  the  requirements  of  this 
award  will  have  to  confirm  con- 
tact with  eight  of  the  ten  call 
districts  in  Chile. 

To  be  valid,  all  contacts  must 
be  made  after  November,  1946, 
While  there  are  no  band  or  mode 
restrictions,  special  endorse- 
ments will  recognize  band  or 
mode  accompttshmeots  if  re- 
quest Is  made  at  the  time  of  ap- 
plication. 

To  apply,  prepare  a  list  of  con- 
tacts and  submit  this  list  with 
your  QSL  cards  to  the  awards 
manager.  Enctose  with  your  ap- 
plication and  cards  an  award 
fee  of  6  IRCs  to  cover  return 
postage  of  your  cards.  Forward 
to:  Radio  Club  of  Chile,  Casilia 
13630,  Santiago,  ChHe,  South 
America. 

CE  25^P  AWARD 

Also  sponsored  by  the  Radio 
Club  of  Chile,  this  award  re- 
quires South  American  appli- 
cants to  make  contact  with  25 of 
the  31  divisions  of  Chile.  Ap- 
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plicants  outsfde  South  America 
need  only  to  contact  20  out  of 
the  maximum  31  divisions. 

Do  not  send  QSL  cards!  Have 
your  list  of  contacts  verified  by 
at  least  two  fellow  amateurs. 
Enclose  your  list  with  3  IRCs  to: 
Radio  Club  of  Chile,  Casilla 
13630,  Santiago,  ChiJe^  South 
America- 

The  Divisions  tor  the  CE  2BP 
Award  are:  CE1— Tarapaca,  An* 
tofagasta,  Atacama;  CE2— Co- 
qutmbo.   Aconoagua,   Valpar- 
aiso; CE3— Santiago;  CE4— 
Taloa,   O'Higgjns,   Colchagua, 
Curico,  Lmafes,  MauJe,  NubJe; 
CE5 — Concepcion,  Arauco,  Bio 
Bio.  Malleco;  CE6— Cautin,  Val- 
vidia.   Osborno;   CE7— Llanqui- 
hue.Chiloe,  Aysen;  CE8— Magef 
Lanes,  Tierra  Del  Fuego;  CE9— 
AA-AM  Antafctica,  AN-AZ  South 
Shetland  fslands;  CE(J2~Juan 
Fernandez  Archipeiago:  CEOA— 
Easter  Island;  and  CE6X— San 
Felix  and  San  Ambrosio  Islands. 

ISLAND  DX  AWARD 

On  the  DX  scene,  the  Whidbey 
Island  DX  Club  is  proud  to  an- 
nounce the  continuation  of  the 
world  renowned  Island  DX 
Award, 

Sponsored  by  the  Whidbey 
Island  DX  ciub,  the  Island  DX 
Award  is  available  to  alf  li* 
censed  amateurs  and  SWL  sta- 
tioris  throughout  the  world. 

This  award  is  offered  for  CW, 
SSB,  SSTV,  RTTY,  OSCAR,  and 
Single  and  multiband  accom- 
plishments, A  total  of  50  islands 
Is  required  for  the  basic  award. 
Endorsements  are  given  In  In- 
crements of  50  islands,  up  to 
and  including  the  maximum 
number  of  Islands  possible. 

The  73  Magazine  Work  the 
World  DX  Listing  is  used  as  the 
basis  for  determining  what  is  or 
what  Is  not  a  DX  country.  Only 
DX  countries  which  are  bona- 
fide  Islands  will  count.  See  the 
list  of  countries. 

To  be  valid*  all  contacts  must 
be  made  after  October  i,  1977. 
There  is  no  mode  or  band  re- 
striction but  endorsements  will 
be  recognized  if  requested  a! 
the  time  of  application. 

To  apply,  prepare  a  list  of  con- 
tacts In  prefix  order.  Applica- 
trons  received  in  any  other  order 
will  be  returned  to  sender.  In- 
clude on  your  list,  the  station 
callsign,  IDX  island  name,  band, 
mode,  date,  and  GMT.  Do  not 
send  QSL  cards!  Have  your  list 
verified  by  at  least  two  amateurs 
or  a  radio  club  secretary.  You 
must  have  QSL  cards  in  your 


possession  at  the  time  applica- 
tion is  made. 

Forward  your  verified  list,  an 
award  fee  of  $3.00,  and  a  busi- 
ness-size SASE  to:  Whidbey  Is- 
land DX  Club.  2665  North  Busby 
Road,  Oak  Harbor  WA  9S277. 

NORTH  DAKOTA/ 
SOUTH  DAKOTA 

Two  activities  are  made  avail- 
able courtesy  of  the  Central 
Iowa  DX  Assocratlon. 

On  the  weekend  of  30  May, 
two  specfal-event  stations  will 
be  on  the  air  from  one  or  the 
other  or  both  of  these  slates. 
Which  one  {or  both)  will  not  be 
known  until  the  day  of  opera- 
tion. 80-10-meter  operation   is 


A3 

HK0  (Bajo) 

A9X 

HK0(Malp) 

m 

HKC  (San  An) 

C2 

ts 

C6 

i3,VP2G 

CEeA 

JA-JR'KA 

CEDX 

JD,KAt  (Mina) 

CEfiZ 

JD,KA1  (Ogasa) 

C0,CM,KG4 

JDJJ1  (Okino) 

CT2 

JW 

CT3 

JX 

m 

KG4  (See  CO) 

D6 

KH1, KB  (Baker) 

DU 

KH2,KG6(Guam) 

EA6 

KH3,KJ 

EAS 

KH4,KM 

EIGI 

KH5K,KP6(KinQ) 

Fsew 

KH5,KP6  (Palmy) 

FBBX 

KHe,WH6,AH6,NH6 

FBez 

KH6,KH7(Kure) 

FC 

KH8,KS6 

FG  (Gaud) 

KH9,KW 

FG.FS 

KHfl,KH2,KG6(Marl) 

FHa 

KC6  (West) 

FK 

KC6  (East) 

FM 

KP(De5oth) 

FO  (Clip) 

KP1  (Navassa) 

FO 

KP2,KV 

FP 

KP3.KS4,HKI)(Ran*$er) 

FR  (Glor) 

KP4,NP4 

FR  f  Juan) 

KX 

FR  (Reun) 

OHt 

FR  (Troml 

oje 

rw 

OX,XP 

G,GM,GW 

OY 

GCGU 

P29 

GC.GJ 

PJ  (Neth  Ant) 

GD 

PJ  (Si  Martin) 

GI.EI 

PVe  (Fernando) 

H4,VR4 

PYfi(Peter&Paur) 

HC8 

PYe  (Trin^dade) 

HH.HI 

S7 

S9,C  RS 

SV  (Crete) 

SV  (Dodecanese) 

T2,VR8 

TF 

TI9 

UA1,UKt  (Franz  Jo) 

VE1  (Sable) 

VE1  (St.  Paul) 

VK  (Lord  Howe) 

VK9  (Willis) 

VK9  (Christmas) 

VK9  (Cooos) 

VK9  (Melllsh) 

VK9  (Norfolk) 

VK9  (Heard) 

VK9  (Macquarie) 

VP2A 

VP2D 

VP2E 

VP2G  (See  J3) 

VP2K 

VP2L 

VP2M 

VP2S 

VP2V 

VP5 

VP8  (Falkland) 

VP0;lu  (Ork) 

VPfivLU  (Geo) 

VP8,LU  (Shet) 

VP8,LU  (Sand) 

VPS 

V09 

VR1  (Br,  Phoenix) 

VR1  (Gilb«rt) 

VR3 

VR4  (See  H4) 

VRe 

VR7 

VRe  (See  T2J 

VS5^9M6,9M8 


VS6 

VS9  (See  80) 

V^K 

VU7  (Andaman) 

Vli7(Laccadivfl) 

XF4 

XP 

YB,YC,YD 

YJ 

Yve 

207 

ZD8 

ZD9 

ZF 

ZK1  (North) 

ZK1  (South) 

ZK2 

ZL 

ZL  (Auck-Camp) 

ZL  (Chatham) 

ZL  (Kermadec) 

ZM7 

ZS2  (Marion) 

1S 

3B6,3B7 

3B8 

3B9 

sen 

3D2 

3Y 

4S 

5B,ZC 

5R 

SW 

6Y 

8P 

SQ.VSd 

9H 

9MB,9M$  (See  VS5) 

9V 

9Y 


fsiand  DX  Usfing.  The  tDX  Awartf  program  {fepicis  DXCC  countries  which  are  tona^tide 
*Vs/ancfs"  as  recognized  by  the  Nationat  Geographic  Soaefy.  first  criterion,  however:  They 
must  be  a  DXCC  country  as  stated  on  the  ARRL  DX  Countries  List,  Any  qualifymg  DXCC  coun- 
tries either  omitted  from  this  fist  by  error  or  those  which  have  been  recognized  for  DXCC  after 
the  release  of  this  listing  will  be  added  to  the  tDX  Ust  when  it  is  printed  next 
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contemptated,  5SB  and  CW 
modes  will  be  used  and  144.52 

simplex  FM  will  be  monitored. 
Calls  will  be  WCYBV,  CW,  and 
WCANZ,  SSB. 

Novice  band  operation  is  pos- 
sible. Most  CW  operation  will 
occur  25  kHz  from  the  low  end  of 
the  band  and  split  frequencies 
will  be  used.  Most  SSB  opera- 
tion will  occur  in  the  General 
class  band. 

OSLs  will  not  be  sent  to  sta- 
tions  flagrantly  violating  ethics 
of  good  operating  or  falling  to 
respond  positively  to  sugges- 
tions made  by  these  special 
event  stations.  Stations  calltng 
on  the  transmitting  frequency 
will  not  be  answered.  QSL  re- 
quests must  be  accompanied  by 
an  SASE  or  proper  postage  (or 
IRC  equivalent).  Cards  should 
be  sent  to  the  Catitook  address 
or  either  station. 

County  Huntefs— Attention! 
En  route  to  the  site,  these  two 
stations  will  operate  mobile. 
The  route  will  pass  through  sev- 
eral Iowa  counties  from  Pes 
Moines  to  1-29.  From  there,  1-29 
will  be  followed  to  the  North 
Dakota/South  Dakota  line. 

WORKED  ZAMBIA  AWARD 

Available  to  licensed 
amateurs  of  the  world,  the 
Worked  All  Zambia  Award  Is 
sponsored  by  the  Radio  Society 
of  Zambia. 

To  qualify  for  the  award,  ap- 
plicants In  zones  36,  37,  and  38 
require  20  points  while  all  other 
stations  need  to  accumulate  a 
total  of  10  points.  Each  9J2  sta- 
tion counts  1  point  on  7.  14,  21, 
and  28  MHz,  On  1 ,8  and  3.5  MHz, 
9J2  contacts  will  count  2  points. 
The  same  station  may  be 
worked  on  different  bands  for 
award  credit.  Other  prefixes 
used  by  Zambian  stations  will 
count  double  points. 

To  apply,  do  not  send  QSL 


cardst  Have  your  Hst  of  con^ 
firmed  contacts  verified  by  at 
least  two  fellow  amateurs  or  a 
local  radio  club  secretary.  It 
should  be  mentioned  that  sepa- 
rate award  classes  are  available 
for  all  CW,  all  phone,  all  AM,  and 
mixed  modes. 

Enclose  your  verified  list  of 
contacts  with  an  award  fee  of 
$2.00  or  7  IRCs  to  Awards  Man- 
ager, RSZ,  Daniel  Soko,  Box 
1831.  Ndola,  Zambia. 

EL  GULFO  DE  MEXICO  AWARD 
This  award,  in  the  form  of  an 

old  map  showing  the  Gulf  and 
Spanish  exploration,  is  avail- 
able to  Chose  amateurs  making 
contact  with  the  states  of  Ala- 
bama, Florida,  Louisiana,  Mis- 
sissippi, and  Texas.  There  are 
no  band  or  mode  restrictions 
nor  any  time  limit. 

To  apply  for  the  El  Gulfo  de 
Mexico  Award,  have  your  list  of 
contacts  verified  by  two  ama- 
teurs or  a  local  radio  club  secre- 
tary. Enclose  your  application 
along  with  an  award  fee  of  $  VOO 
or  six  IRCs  to:  Certificate  World 
Awards,  Rte.  2,  Box  72,  Fulton 
MS  38843. 

WORKED  ALL 
YUGOSLAVIA  AWARD 

To  be  valid,  alf  contacts  must 
be  made  on  and  after  February 
1,  1^0.  To  qualify^  YU  appli- 
cants must  confirm  contact 
with  10  stations  in  each  of  the 
SIX  YU  republics.  European  sta- 
tions require  confirmation  for 
contact  with  three  stations  in 
each  of  the  six  republics,  while 
all  other  stations  require  two 
station  contacts  within  each  of 
the  six  Yugoslav  republics.  In  all 
three  categories,  applicants 
must  utilize  at  least  two  ama- 
teur bands.  YU7,  YU«,  4N,  40. 
and  YT  count  for  the  republic 
from  which  the  QSO  was  made. 

To  apply  for  this  award,  pre- 
pare a  list  of  contacts  and  have 


ALL  BAND  TRAP  ANTENNAS ! 


PHEtUiCD  *     COi(IPLETn.ir 

OMLt     Q9m     mJkJ  SHAIL  AHTfMHh  FOH 

UP  TO  7  muost  EXCCL^.CNT  tou  CJsn- 
GCSTCQ  fwumns  jweiis.  >  h^tMrmtnts. 
LiCMT  .  mtmoma  -  alho^t   imvisiblei 


FOR  AluL  MAJ^ELS  A.  ItOOCLm  OF  MtATCLjR 
Tf)ikfifSCC$VfAl&  TRAI*t»WT-nHS     . 

&UMJHmHTttJ3     FOfl     2000      MilTTS     ItSH 
tCKKt  HAtts  i:;w    IHfMT  ron  tWVKC  iMb 


iiarE, 


<tT 


CaMP^LfTZ  Its  SHOWN  min  «0  «.  IIGiAU-32  **■  »**^w^  mmt  Pl.2^ ^ 

3(M  b   IM4  tec*«<l   (nd  Ki^ffo^a      ■«•■*«  AMtflHttiTOf  4HI>    *i#  ^     »»*m*l    arvstv  «M  11*1  fc 

bvvlrttal  Va  ^^HwTe  .  tri  itucl,  apt  t^hrvt  I4«B  W  Mn<pw  M«  Tfht  OftLT  ANT^NfiA  VDU  WIL*.  tV^H  PiEED 
FOB  *LL  OCllHEb  QAna^  .  WITH  *NV    Tfl*HSC£lVEF*  .  NEW  -  EKCLUSlVt!  WO  BALUNS  HtlOCO! 

&0'4C^fa^t5^'IO-fiineief -2  ^1^^**  104  ft.  "wMJi  9D  ti.  RG.I16UI   ^  q«nflHl«r -Hfrdtl  9S1QBUIA    . .  ST9.&S 

4<CMaa»i^5-io  (ii.«^«r-^  "itrm  — 94  h,  vrnti  sgi  n.  nasau  -  Evnittctor  -  MdiIbl  ioembua  . . .,  1791,95 

:20«tfl-<tD   mtHir  -^    2  trPP  —   aSrT     ^rlth  *&  n    RCSBU     ^  Q<inn«c1;4r  .    Mecjrl   taaT<miA     ■.   »T7.S5 

SrND  FULL  PniCE  FOR  PaSTPAip  INBUREp.  DfL.  IN  USA.  i!,C*nidi  4i  (5.00  t%Uii  far  paiUQi  -^  el*rlul- 
«u«iQPT)i  finj^r  vifcr  m^  VISA  >  MA5TEH  CHA^fi£  ^  CAflD  -  AMER.  EXPnC33.  Glvi  tMmiAier  ind  ix. 
A*tt.  Pn  l^lkOB' Jao-5333  c^AM  -  bPM  werN.  dmri.  W<  HtUp  •»  2-3  [ft^  ALi  PRICES  WILL  INCREASE  .  , 
^AVE  -  ORDER  NOWl  Ail  tr[i^f\tm*  ^tttmrA*^  l4f  I  I'J*--  IC  d»v  manf-y  ibacJi  trial  II  rrLuroaEl  \a  n*w  cAndK^nl 
Mad*  HI  USA    TREE  INFO.  AVAILABLE  O^LY  FROM     .  -   -  q^^ 

A/-3        i'^  Ov      Krvmrr.  rn«t»iwi»«.  ■OBIWT 


Wl'%J%.fm  ELECTRO NtC!^ 


DvpL 


i  SVNN31NV  dVdi  QNVS  11V 


it  authenticated  by  a  radio  club 
secretary.  Enciose  this  verified 
list  and  award  fee  of  5  IRCs  to 
Awards  Martager,  SRJ,  Box  48, 
11001  Belgrade,  Yugoslavia. 

ESPANA  DIPLOMA 

From  Spain  comes  word  of 
the  Worked  Ail  Spain  Award.  To 
be  vaiid,  atl  contacts  must  be 
made  on  or  after  January  1, 
195Z 

To  qualify,  award  appiicants 
must  work  125  different  EA  sta- 
tions in  eight  call  districts  and 
have  a  minimim  of  three  con- 
tacts from  each  of  the  eight  dls- 
trfcts.  The  same  station  may  tB 
worked  only  once  regardless  of 
band  or  mode.  The  Spanish 
provinces  and  calt  areas  In- 
elude:  EA1 .  EA2.  EA3,  EA4,  EA5, 
EA6.  EA7,  and  EAB, 

To  apply,  have  your  list  of  con- 
tacts verified  by  a  local  radio 
club  official.  Do  not  send  QSL 
cards!  Forward  your  verified  list 
and  the  award  fee  of  10  IRCS  to 
URE,  PO  Box  220,  Madrid,  Spain. 
We  are  told  that  SWL  stations 
may  also  apply  under  the  same 
award  requirements  on  a  heard 
basis. 

MOUNT  ST.  HELENS  AWARD 

The  Clartt  County  Amateur 
Radio  Club,  W7A1A,  announces 
the  Mount  St.  Helens  Award  to 
commemorate  the  1980  eruption 
of  this  active  volcano  in  theCas* 
cade  range  of  North  America,  A 
unique  full-color  photographic 
award  of  the  awesome  eruption 
on  May  18,  1980,  Is  available  to 
all  radio  amateurs  throughout 
the  world.  Two  opportunities, 
with  no  mod©  or  band  restrfc- 
tions,  are  provided  to  qualify  for 
the  award. 

1)  Contact  eight  or  more  sta- 
tions in  the  Mount  St.  IHelens 
area  of  southwest  Washington 
State  (Clark,  Cowlitz,  Skamania, 
or  Lewis  counties)  after  March 
27,  1980,  the  date  of  the  moun- 
tain's first  eruption  In  the  past 
123  years. 

2)  Make  one  contact  with 
W7AIA  (Clark  County  Amateur 
Radio  Club)  during  its  operation 
from  0200  UTC  May  IS  until  0200 
May  18,  1981.  to  mark  the  first 
anniversary  of  the  disastrous 
eruption  which  took  the  life  of 
Raid  Blackburn  KA7AMF  who 
was  a  member  of  this  club. 

Send  log  information  {no 
QSLs»  please)  Including  call  of 
station  worked,  date,  signal  re- 
port, and  S2.Q0  or  9  IRCs  to 
Award  Manager,  CCARC,  PO 
Bojc  1 424,  Vancouver  W A  98668. 


Proceeds  from  this  fund  will 
go  to  the  Reld  8lackburn  Memo- 
rial Scholarship  Fund  which  has 
been  established  by  The  Colum- 
bian, a  Vancouver  newspaper.  A 
brief  resume  of  the  mountain's 
volcanic  activity  and  a  short  re- 
port of  Mr.  Blackburn*s  Involve- 
ment will  be  included  with  the 
award. 

LION  CITY  AWARD 

Available  to  amateurs  world- 
wide, this  DX  award  requires 
that  contacts  t>e  made  on  and 
after  September  10,  1969,  to  be 
vaiid.  Stations  in  zone  28  require 
a  minimum  of  40  station  con- 
tacts In  Singapore.  AH  other  sta- 
tions in  the  world  require  only  20 
individual  contacts  with  Singa- 
pore, 

Once  confirmation  Is  re* 
ceived,  have  your  contacts  ver- 
ified by  at  least  two  amateurs 
and  foHA^ard  this  list  with  10 
tRCs  to  the  award  manager: 
MARTS.  PO  Box  725,  Penang, 
Malaysia. 

WORKED  ALL 
MALAYSIA  AWARD 

Also  sponsored  by  the  Malay- 
sian Amateur  Radio  Transmit- 
ting Society  (MARTS),  the  re- 
quirements of  the  Worked  All 
Malaysia  Award  are  quite  chal- 
lenging. Applicants  must  work 
10  9M2  stations,  10  9V1  Sta- 
tions, 1  VS5  station,  1  9M6  sta- 
tion and  1  9M8  station.  There  are 
on  band  or  mode  requirements 
but  endorsements  are  a va liable. 

To  apply,  forward  a  verified 
list  of  contacts  and  an  award  fee 
of  5  IRCs  to:  MARTS,  PO  Box 
725,  Penang,  Malaysia, 

SAMUEL  F.  B.  MORSE 
ANNIVERSARY 

The  Chelsa  Communications 
Club  of  Chelsea,  Michigan,  is 
sponsoring  a  special  event  from 
May  16  to  May  24, 1981,  to  cele- 
brate the  anniversary  of  Samuel 
F.  B.  Morse's  first  coded  tele* 
graph  message.  The  mesaage 
was  sent  In  1844  between  Balti* 
more,  Maryland,  and  Washing- 
ton, DC,  a  distance  of  41  miles. 

Frequencies  of  operation  are: 
phone  3.900,  7.235,  14.285, 
21,360,  and  28.510,  and  CW  15 
kHz  up  from  top  of  all  Novice  f  re* 
quencies. 

A  special  certificate  wlil  be 
sent  to  all  those  who  send  a  QSL 
card  with  contact  number  and  a 
#10  SASE  envelope  to  Chelsea 
ARC  Manager  NSAYY,  5191 
Esch  Road,  Manchester  Ml 
46158. 
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Dave  Mann  K2AGZ 
3  Daniet  Lane 
Kmnefon  NJ  07405 

The  tradittonat   concept   of 

avoiding  controversial  subject 
matter  while  on  the  air  Is  becom- 
ing markedly  weakened;  people 
seem  to  feel  that  tjecause  stan- 
dards have  become  measurabiy 
looser  in  other  areas  of  public 
communications  {television, 
films,  books,  theater,  etc.)t  there 
is  no  need  to  preserve  those  ta- 
boos which,  after  all,  are  no 
longer  consistent  with  our  pres- 
ent level  of  sophistication  and 
are  relics  of  a  bygone  puritani- 
cal age. 

As  strong  as  the  ham  libera- 
tlonists  have  become,  however, 
there  is  still  a  sizable  number  of 
amateurs  who  feet  that  we  must 
not  drop  certain  standards  of 
morality.  Those  who  have  al* 
lowed  a  loosening  to  occur  to 
their  own  operations  are  fre- 
quently importuned  by  anony- 
mous fellow  amateurs  (who 
rarely  identity  themselves  by 
callsigns)  to  steer  clear  of 
touchy  subject  matter.  The  pro- 
scribed topics,  usually,  are  poll- 
tics,  religion,  and  sex,  not  nec- 
essarily In  that  order. 

Of  course,  when  dealing  with 
large  numbers  of  individuals  of 
varying  backgrounds,  one  finds 
an  enormous  range  of  opinion 
stretching  from  one  extreme  to 
the  other.  What  you  consider  ac- 
ceptable may  only  raise  my 
hackles,  and  what  1  may  find 
perfectly  innocent  may  give  you 
apoplexy!  If  this  is  carried  far 
enough,  you  come  to  the  inevita- 
ble conclusion  that  there  Is  no 
such  thing  as  a  topic  that  is  not 
anathema  to  someone  or  other. 
Thus,  If  you  were  to  accede  to  all 
the  demands  of  the  self-styled 
censors,  you  would  scarcely  be 
able  to  discuss  anything  at  all! 

We  live  In  an  era  with  fewer 
restrictions  on  speech  and  be- 
havior than  ever  before.  At  no 


former  lime  can  I  recall  such 
phenomena  as  "streakers"  and 
people  "mooning"  in  the  win- 
dows of  automobiles.  And  the 
language  that  spews  forth  into 
the  living  rooms  ffom  TV  sets  is 
unprecedented.  It  is  not  difficult 
for  the  impressionable  to  inter 
that  nowadays  anything  goes, 
bar  nothing. 

But  just  because  there  is  a 
plenitude  of  foul  four-letter 
Anglo-SaKonisms  in  books, 
movies,  magazines,  and  televi- 
sion, it  doesn't  mean  that  they 
have  now  taken  their  place 
alongside  of  mother,  apple  pie, 
and  Old  Glory! 

A  writing  colleague  recently 
sent  me  some  cassettes,  traf\s- 
cribed  off  the  air*  I  tjelieve  they 
were  recorded  on  the  frequency 
of  one  specific  repeater  In  a 
large  city  on  the  west  coast.  I 
have  listened  to  them  carefully 
and  have  come  to  the  conclu- 
sion that  even  though  I  am  a 
strong  proponent  of  free 
speech,  I  have  to  take  a  firm 
stand  against  the  sort  of  un- 
bridled filth  on  those  cassettes. 
Just  because  Oliver  Wendell 
Holmes'  famous  quotation  on 
this  subject  is  restricted  to  the 
holterlng  of  "Fire!"  In  a  crowded 
theater,  some  bubble-heads 
have  concluded  that  it's  perfect- 
ly legitimate  to  say  anything 
else.  They  have  also  concluded 
that  civil  rights  gains  of  recent 
decades  have  validated  the  the- 
ory that  an  individual  has  the 
right  to  do  practically  anything, 
and  that  this  right  must  be  de- 
fended against  the  *iyranny  of 
the  majority,"  They  hold  that  in- 
dividual freedoms  are  more  pre- 
cious than  collective  rights. 

This  view  is  quite  a  distortion, 
to  say  the  least. 

But  let's  not  talk  about  ob- 
scene language  alone.  After  all, 
foul  language  is  nothing  new;  It 
has  been  on  the  scene  almost  as 
long  as  language  itself.  I  can 
recall  that  when  I  was  in  the  Ar- 
my there  was  a  certain  univer- 
sally applied  adjective.  It  was  so 
common  that  nobody  paid  any 
attention  to  it. 

•"Pass  the  - — butter,  wltiya 
buddy?" 

*'Sure.  Watcha  doln"  this 
— weekend?" 

*'Gonna  go  home  and  see  my 


-^family.  How  about  you?" 

''Nah!  I'm  gonna  stay  on  the 
— -base." 

As  I  say,  it  became  so  ubiqui- 
tous that  it  lost  its  offensive- 
ness.  And  perhaps  that  is  what 
has  happened  while  we  weren't 
looking.  Someone  once  said 
that  eternal  vigilance  i  s  t  he  price 
of  liberty.  Well,  obviously,  it  is 
also  the  price  of  the  mainten- 
ance of  high  behavioral  stan- 
dards. If  they  are  not  watched 
and  guarded,  they  can  deterior- 
ate right  under  our  very  noses. 

There  Is  another  element, 
however,  that  may  be  a  good 
deal  worse  than  foul  language, 
something  that  has  been  build- 
ing for  a  long  time.  Like  dry  rot  in 
foundation  timbers,  It  has 
spread  virtually  unnoticed,  and 
it  could  threaten  not  only  the 
microcosm  of  ham  radio^  but  the 
entire  society  itself. 

Someone  has  passed  along  a 
letter  written  by  a  licensed  ama- 
teur,  a  diatribe  which  he  sends 
as  his  QSL.  It  is  one  of  the  most 
scurrilous  pieces  of  racist  prop- 
aganda and  filth  that  I  have  ever 
seen,  and  believe  me,  I  have 
seen  plenty!  Like  most  of  its 
type,  this  one  masks  Its  veno- 
mous poison  behind  a  facade  of 
phony  patriotism  and  religiosity. 
It  uses  well -documented  deliber- 
ate slanders  to  construct  a  tis> 
sue  of  mendacious  and  mali- 
cious  lies,  and  propagandizes  in 
exactly  the  same  way  that  simi- 
lar pieces  of  fascist  material 
were  spread  during  the  height  of 
the  fifth  column  activity  immedi- 
ately preceding  our  entry  into 
World  War  IL  The  line  is  the 
same  old  Hitlerite  garbage  that 
once  plunged  humanity  into  a 
global  conflict  that  snuffed  out 
millions  of  lives  before  it  was 
quelled! 

The  letter  Itself  is  awful 
enough.  But  the  disclosure  that 
this  same  vile  filth  is  being 
regularly  transmitted  on  our 
amateur  frequencies  is  an 
abomination!  Apparently  there 
are  nets  being  operated  by  this 
sedition i St  and  his  confeder- 
ates. According  to  the  letter 
there  are  also  two  publications 
which  are  pushed  by  these  peo- 
ple as  well,  tracts  designed  for 
the  purpose  of  spreading  the 
false  gospel  of  racism  and  reli- 
gious intolerance.  And  in  the 
classic  manner  of  most  such 
groups,  this  one  relies  upon  the 
traditional  fear  and  distrust  of 
communism  to  whip  up  the  pas* 
slons. 


Steps  have  been  initiated  to 

bring  the  matter  to  the  attention 
of  authorilies  so  that  it  can  be 
determined  whether  radio  regu- 
lations are  being  violated.  But  I 
fully  expect  that  when  and  if  a 
hearing  takes  place,  these  ex- 
tremist lunatics  will  bombard 
the  FCC  with  all  sorts  of  argu* 
ments  claiming  that  their  civil 
rights  are  being  violated.  They 
will  accuse  their  adversaries  of 
persecution  and  will  righteously 
and  piously  scream  that  they 
are  victims  of  a  communist  plot. 
And  they  will  call  upon  "real 
Americans"  to  join  them  in  a 
common  crusade  against  the 
forces  of  Satanic  bolshevlsm. 

The  question  poses  a  para- 
dox. We  who  beiieve  in  freedom 
of  speech  generally  oppose  all 
limits  and  boundaries.  Yet,  there 
Is  such  a  thing  as  a  "clear  and 
present  danger."  Much  to  our 
disadvantage  we  learned  that 
no  matter  how  small  and  seem- 
ingly weak  such  groups  may 
seem,  they  can  gain  unbeliev- 
able strength  and  power.  Hitler 
began  with  a  small  group  of  tav* 
ern  rowdies.  Castro's  Insur* 
gence  started  with  just  a  few 
revolutionaries,  perhaps  fifteen 
or  twenty.  Khomeini's  circle 
consisted  of  a  few  fanatics 
quartered  in  a  cheap  room  In 
Paris,  thousands  of  miles  away 
from  Teheran! 

Let  no  one  dismiss  such  car- 
ryings-on as  Inconsequentra) 
trifles  simply  because  they 
seem  ineffectual  and  their  advo- 
cates are  few  in  number.  At  the 
same  time,  we  can  rely,  I  feel,  on 
the  common  sense  of  the  over- 
whelming majority  of  our  ham 
colleagues,  and  can  be  confi* 
dent  that  such  appeals  to  preju* 
dice  will  fall  on  deaf  ears.  There 
Is  tittle  to  suggest  that  any  but 
the  most  ignorant  and  those  al- 
ready infected  with  the  virus  of 
racism  would  be  foolish  enough 
to  be  swayed  by  such  arrant 
nonsense. 

It  does  present  us  with  a  di- 
lemma,  however,   and  that   is 

simply  this.  Should  the  amateur 
frequencies  be  available  as  a 
base  of  operations  and  a  sanc- 
tuary for  those  whose  ultimate 
aim  is  the  destruction  of  tradi- 
tional democratic  concepts?  Do 
we  want  our  ham  bands  used  as 
an  avenue  for  alien  propaganda 
programs,  and  if  we  do  not,  how 
can  they  be  stopped  without  we 
ourselves  violating  the  princi- 
ples of  free  speech  which  we 
hold  dear? 
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RTTY  LOOP 


Marc  L  Leavey,  M.D.  WA3AJR 
4006  Winfee  Road 
Randalfstown  MD  21133 

A  couple  of  years  back,  1  ac- 
quired something  called  an 
"EPUT  nneter."  Taking  up  abotit 
a  foot  of  vertical  space  in  a  nine-^ 
teen-inch  rack,  it  had  over  a 
score  of  tubes  and  sported  its 
own  cooling  fan.  Its  face  was 
adorned  with  many  knobs  and 
switches,  central  to  which  were 
six  columns,  each  composed  of 
ten  neon  bulbs  which  shone 
through  a  mask  to  display  the 
numerals  zero  through  nine. 
EPUT?  That  stood  for  Events  Per 
Unit  Time.  Yes^  this  power- 
hungry  monster  was  my  first  Ire- 
quency  counter,  able  to  count 
up  to  100  kHz,  and  originally 
costing  several  thousand  dol- 
lars. 

Despite  its  limitations,  the 
EPUT  meter  proved  invaluable 
when  setting  up  my  RTTY  sta- 
tion. AFSK  tones,  filters,  an 
STS,  and  count  [ess  other  proj- 
ects were  aligned  with  its  help. 
But  it  was  big  and  power-hLin- 
gry,  and  Its  lOO-kHz  frequency 
Jimit  put  quite  a  crimp  in  its 
applications. 

Then,  at  a  hamtest,  I  saw  a  lit- 
tie  box  for  sale,  the  likes  of 
which  I  just  could  not  believe.  A 
frequency  counter  the  size  of 
one  of  the  EPUT  meter's  readout 
modules,  that  could  literally  run 
rings  around  the  old  unit. 


The  Ramsey  Electronics  Mod- 
el CT-70  frequency  counter,  ad- 
vertised right  here  in  the  pages 
of  73,  was  what  caught  my  eye. 
Let's  take  a  look  at  what  it  does. 
The  basic  counter's  range  is 
from  10  Hz  to  5.6  MHz.  Within 
that  range,  sensitivity  is  under 
50  mV  and  resolution  with  a  one- 
second  gate  is  to  one  Hertz.  The 
stated  accuracy  of  the  straight 
counter  is  to  within  one  part  per 
million  at  normal  operating  tem- 
peratures. That  is  the  equivalent 
of  .0025  Hz  at  a  2500- Hz  tone  fre- 
quency, or  3.6  Hz  when  tuning 
up  on  3620-kHz  RTTY.  Close 
enough  for  my  standards. 

A  shift  in  the  input  circuit  ex- 
tends the  range  ten  times  to  55 
MHz  with  the  loss  of  only  one 
digit  of  resolution,  SensHivity 
and  accuracy  stay  the  same, 
only  now  the  readout  is  within 
1 0  Hz.  Since  the  stated  accuracy 
at,  say^  50  MHz  would  be  within 
50  Hz,  the  units  digit  would  not 
be  significant  and  it  would  mai^e 
little  sense  to  show  one. 

As  If  all  that  were  not  enough, 
at  the  flick  of  a  switch  a  divide^ 
by*ten  prescaler  is  piaced  in  the 
line.  This  extends  the  range 
through  550  MHz,  with  a  stated 
sensitivity  under  150  mV,  Now 
the  resolution  is  to  within  100 
Hz,  again  consistent  with  the  ac* 
curacy  of  the  device. 

If  you  need  faster  updates 
than  once  per  second  and  are 
willing  to  take  a  ten-percent 
penalty  for  doing  it,  a  one-tenth- 
second  gate  is  available.  Some 
math  will  show  that  with  a  one- 


tenth-second  gate  what  you 
gain  in  time  you  lose  in  ac- 
curacy, so  no  usefui  information 
iS  lost  when  the  display  is  trun- 
cated to  a  bottom  limit  of  10  Hz, 
too  Hz,  and  1000  Hz  on  each  of 
the  three  ranges,  respectively. 

Input  to  the  counter  is 
through  a  front-panel  BNC  jack; 
very  convenient  and  easy  to  get 
to.  Power  is  supplied  by  four  in- 
ternal AA-size  cells.  I  chose  to 
purchase  the  counter  equipped 
with  nickel-cadmium  recharge- 
able ceMs  and  a  wall-plug 
charger.  Makes  a  very  conve- 
nient package. 

Also,  a  couple  of  accessories 
are  available  to  make  life  easier. 
A  short  antenna  mounted  on  a 
swivel-BNC  plug  allows  easy  rf 
monitoring.  \  didn't  get  one  and, 
after  the  third  antenna  I  jury* 
rigged  fell  apart,  i  wished  I  had. 
Several  probes  also  are  offered, 
all  of  which  look  like  good  deals. 

How  mych,  you  wonder?  The 
counter  itself  comes  in  just 
under  $100,  assembled  and 
tested.  If  you  are  on  a  tight 
budget,  you  can  order  it  as  a  kit 
and  save  fifteen  bucks.  The 
nicads  and  charger  will  run  an- 
other thirteen  dollars,  and  the 
antenna  another  eight.  All  in  all, 
a  very  good  value  for  the  money. 
(Ramsey  offers  several  other 
counters,  by  the  way,  both  high- 
er and  tower  in  price.  Check  their 
ad  in  the  back  of  the  book  for 
current  details.  If  you  write 
them,  be  sure  to  mention  RTTY 
Loop,  OK?) 

So,  why  am  I  so  hepped  up  on 
a  counter,  here  in  a  RTTY  col- 
umn? Do  you  have  an  idea  how 
many  ways  a  counter  can  be 
used  in  a  RTTY  station?  We  can 
start  with  the  obvious,  measur- 


5V-TTL 
OUTPUT 


Fig.  1.  SIxty-mA  hop-to-TTL  con- 
version. . .  with  inversion. 
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ing  the  tones  put  out  by  the 
AFSK  generator  to  be  sure  it  Is 
accurate.  Are  you  using  direct  rf 
FSK?  Put  the  counter  on  the 
speatter  leads  of  your  receiver 
and  zero  beat  your  mark  signal. 
Now  send  a  space,  and  will  you 
look  at  that!  The  counter  shows 
your  shift,  directly! 

Are  you  involved  in  nets?  I 
have  been,  and  there  is  nothing 
so  aggravating  to  a  net  control 
of  a  RTTY  station  than  to  see 
stations  spread  up  and  down  a 
few  hundred  Hertz,  Boy,  it  really 
does!  Hurt,  that  Is.  Now  when  I 
am  on  a  MARS  net  where  the 
mean  frequency  is  4035  kHz  and 
the  control  station  says  to  put 
yoyr  mark  ori  4035.085  kHz, 
straddling  the  center  fi^equency 
with  170-H2  shift,  that  is  exactly 
where  I  am. 

Digitally  inclined?  An  easy 
way  to  set  up  the  baud  rate  of 
the  RTTY  program  you  have 
been  working  on  is  to  run  a  bit 
chain  to  the  counter.  Remember 
that  bit  rate  is  related  to  baud 
rate,  and  that  means  frequency. 
Sixty  words  per  minute  is  45.45 
baud;  see  if  yours  comes  close. 

Need  more  Ideas'?  J  ust  took  at 
the  number  of  counter-related 
articles  in  the  pages  of  73  over 
the  past  few  years  and  you  may 
get  more  of  a  feel  for  it. 

Our  circuit  this  month  comes 
from  VInce  Vielhaber  KASCSH 
and  Joe  Stragea  KA8G0S.  They 
needed  a  TTL-leveJ  signal  to  key 
an  AFSK  generator  off  a  60-mA 
loop.  Only  one  problem— the 
logic  high,  +5  volts,  needed  to 
be  present  during  space  rather 
than  mark.  The  need  to  isolate 
the  AFSK  unit  from  the  line,  as 
well  as  the  unusual  biasing  re- 
qulremeat,  resulted  In  the  circuit 
In  Fig,  1.  Two  optoisolators  are 
cascaded,  with  the  second  one 
operating  as  an  inverter  to  the 
first.  If  you  need  thesignal  out  in 
the  conventional,  mark-high 
fashion,  the  second  optoisola- 
tor  could  be  eliminated  and  the 
signal  derived  only  from  the 
fifst.  Looks  like  a  nice  piece  of 
work,  fellows,  and  thanks. 

Regards  also  to  Alfred 
Gfuliano  K3QJ0,  who  passes 
along  his  interest  in  the 
6800'related  RTTY  articles.  More 
are  certainly  on  the  way,  both 
here  and  In  the  rest  of  the  maga- 
zine. Remember,  73  is  the  leader 
in  articles  of  technical  interest 
to  the  active  amateur,  and  the 
place  to  start  for  RTTY  is  right 
here,  in  RTTY  Loop. 
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RADIO  SHACK  CLASSES 


^ES     I 


\  had  to  write  to  congratulate 
you  on  your  great  idea  tor  ham 
classes  through  Radio  Shack.  I 
have  often  wondered  why  more 
stores  don't  use  this  as  a  vaJu- 
able  advertising  tool  as  well  as  a 
way  to  gain  numerous  new  cus- 
tomers, I  have  taught  Novice 
classes  at  a  local  community 
college  with  good  results,  but  I 
think  your  idea  Is  by  far  a  better 
approach, 

I  would  tike  to  offer  any  sup^ 
port  or  services  I  could  to  help 
this  idea  advance.  I  will  ap* 
proach  the  local  owner  of  the  5^ 
Radio  Shack  stores  in  the  Spo- 
kane area  with  the  Idea  or  wilt  let 
you  approach  the  company  as  a 
whole. 

I  am  looking  forward  to  hear* 

ing  how  this  idea  develops.  If  the 
company  isn't  interested  for  its 
6000+  stores,  how  about  its 
computer  centers  in  many  targe 
cities?  These  already  have  train- 
ing faciltties  for  use  so  would  be 
ideal  with  no  new  expense  to  the 
company. 

For  ease  in  starting,  the  Radio 
Shack  book  From  5  Waffs  to 
tOOO  Watts,  their  coda  oscillator 
on  a  board,  plus  a  cheap  speak- 
er and  code  key  could  be  put 
together  In  a  small  package,  t 
think  a  S25  fee  would  be  plenty 
unless  you  anticipate  paying  the 
instructor.  If  so,  I  would  say  not 
more  than  $100  for  a  10-week 
class. 

Again,  It's  a  great  idea,  and  let 
me  know  if  I  can  be  of  any  help  in 
making  it  a  success, 

Dan  Robinson  WBTPSO 
Spokane  WA 


ARRL  SWINDLE 


To  All  Indiana  Amateur  Radio 
Clubs  and  Interested  Hams: 

As  you  probably  are  aware  by 
now,  the  present  leadership  of 
the  ARRL  has  swindled  Central 
Division  League  memt>ers  out  of 
their  right  to  be  represented  on 
the  ARRL  Board  by  the  candi- 
date of  their  choice.  In  good 
faith.  Central  Division  League 
members  recently  cast  secret 
ballots  for  their  choice  to  serve 


as  Central  Division  Director  for 
the  next  two  years.  However, 
two  days  t>efore  the  votes  were 
to  be  counted,  one  of  the  candi- 
dates,  Director   Don   C.   Miller 
W9NTP,  was  summoned  to  ap- 
pear before  the  ARRL  Executive 
Committee  the  following  day  to 
answer  charges  of  alleged  elec* 
tion  misconduct.  Upon  his  ar- 
rival at  League  headquarters  on 
this  incredibly  short  notice,  Don 
was  ushered  into  a  private  meet- 
ing with  President  Harry  Dan- 
nals.   After   being    browbeaten 
and  verbally  abused  by  Dannals, 
and  other  League  officials  for 
over  two  hours,  Don,  at  DannaJs* 
direction,   signed   a   letter   of 
resignation  as  Director  for  the 
term  ending  Decemfcier  31, 1980. 
Two   other   points   about    this 
meeting  should  be  noted.  First, 
prior  to  his  signing  the  resigna- 
tion, but  unbeknownst  to  Don, 
the  Leaguers  Executive  Commit- 
tee (out  of  Don's  presence)  had 
reviewed  ail  of  the  various  alle- 
gations of  misconduct  that  had 
been  made  and  voted  to  dismiss 
them  and  to  proceed  with  the 
previously  scheduled  November 
20  ballot  count.  The  second  and 
most   significant   is   that   Don 
Miller  never  withdrew  as  a  can- 
didate in  the  pending  election 
nor  was  given  a  hearing  on  the 
question  of  his  alleged  disquali- 
fication. 

Upon  his  return  from  Connec- 
ticut, Don  reported  the  above 
cited  events  to  the  Officers  and 
Directors  of  the  IRCC.  The  un- 
dersigned then  directed  our  at- 
torneys to  conduct  a  complete 
investigation  of  the  situation.  A 
report  of  that  investrgatfon  and 
advice  on  potential  future  action 
was  delivered  to  a  special  meet- 
ing of  the  IRCC  Directors  held 
on  December  16,  1980,  in  In- 
dianapolis. The  two  conclusions 
reached  at  that  meeting  were, 
one,  that  Don  was  clearly  not 
guiity  of  any  wrongdoing  that 
would  disqualify  him  from  of^ 
fice,  and  two,  that  if  Don  was 
willing   to   participate   in   any 
necessary   legal  action,   the 
IRCC  would  raise  the  necessary 
funds  and  sue  to  vindicate  our 
members'  rights  to  have  their 
votes  counted  and  results  cer- 
tified. Several  phone  calls  and 


letters  to  the  ARRL  and  their  at* 
torneys  made  It  absolutely  ctear 
that  they  would  not  accede  to 
our  demand  unless  ordered  to 
do  so  by  a  court.  If  ordered  by  a 
court  to  seat  Don  Miller  as  Direc- 
tor, they  would  then  initiate  pro- 
ceedings to  oust  him  as  a  Direc- 
tor on  frivolous  charges.  When 
Don  was  notified  of  this  situa- 
tion, he  advised  the  IRCC  that  he 
appreciated  our  efforts  but  did 
not  wish  to  become  a  party  to 
the  tawsuit.  Our  attorneys  have 
advised  us  that  without  Don,  we 
have  no  real  chance  to  win  a 
case.  So,  reluctantly  for  this 
term,  our  hands  are  tied— le- 
gally at  least. 

Although  the  League  has  ap- 
parently won  the  battle,  the  war 
is  not  over;  in  fact,  it  has  just 
tjegun.  By  their  patent  disregard 
for  the  rights  of  our  members  in 
the  Central  Division,  the  current 
League  leadership  demonstrat- 
ed to  us  the  acute  necessity  to 
take  immediate  action  to  pro- 
tect our  rights  from  this  type  of 
outrage  in  the  future.  Our  first 
task  IS  obvious:  We  must  do 
everything  we  can  to  strengthen 
the  one  statewide  organization 
that  can  and  will  speak  for  the 
interests  of  hams  in  our  state 
and  in  the  entire  Division.  We 
must  not  be  cheated  again— our 
strength  lies  in  numbers.  If  you 
are  presently  a  member  of  a 
Radio  Club  or  know  of  any  In- 
diana radio  club  or  organization 
who  Is  not  yet  a  member  of  the 
IRCC,  please  seek  their  support 
In  becoming  a  constituent  mem- 
fcjar  of  the  Council.  The  annual 
dues  for  clubs  is  $7.50.  Individu- 
al members  may  subscribe  to 
the  Bison,  the  Council  publica- 
tion,  for  $5.00   annually.  Our 
membership    chairman    is 
George  Ransford  W9VMT,  6015 
Forest  View  Drive,  Indianapolis 
IN  46208.  phone  (317>255-6180. 
Rememtier,  your  right  to  have 
anything  is  solely  dependent  on 
your  resolve  to  do  something 
about  It.  Help  us  help  all  Indiana 
hams. 

T.  James  Barnes  K9TFJ 
liMffsna  Radio  Club  Council 

S  ecf  e  t  s  ry  fTr  8  a  s  u  r  er 
Greenwood  IN 


GETTING  A  JOE 


_! 


Last  week  i  sent  your  person- 
nel department  a  resume  de- 
scribing my  virtues,  but  this 
week  I  have  second  thoughts 
and  wonder  if  I  would  be  a  good 
staff  member  considering  my 


experience  of   the   last  two 
weeks. 

I  thought  I  would  write  and 
give  you  a  few  facts  which  have 
been  evident  to  me  during  the 
last  few  days  regarding  the  hir- 
ing of  middle-aged  technicians 
in  their  fifties.  Do  they  retire?  Do 
they  start  new  careers?  Or  do 
they  just  fade  away  like  WWtl 
surplus  until  there  just  ain't  no 
more? 

I  m  pretty  typical,  i  worked  in 
radio  stations  and  two-way 
shops  most  of  my  lite,  and  finaU 
ly  started  my  own  shop  in  1962, 
After  16  years  of  grappling  with 
the  pressure  of  customers,  gov- 
ernment, and  raising  children,  I 
sold  my  shop  to  a  young  man 
who  is  now  doing  real  well  with 
It.  1  realized  enough  from  the 
deaf  to  retire — for  one  year. 

The  relief  from  the  pressure  is 
great,  but  the  not  working   is 
awful  Some  tsegan  to  say,  "If  he 
would  eal,  let  him  also  work," 
This  is  a  true  saying,  so  I  hit  the 
streets,  made  phone  calls,  and 
filled  the  mail  boxes  with  resu- 
mes. My  goal  was  to  connect 
with   an   industrial  outfit  who 
needed  a  competent  electronics 
man- 
Now,  when  I  say  competent,  I 
don't  mean  brilliant,  but  rather 
consistent,  loyal,  and  industri- 
ous. The  kind  of  fellow  I  would 
hire  would  also  be  Imaginative 
and  empathetic  to  his  fellow 
workers,    not    necessarily    bril- 
liant. The  brilliant  technicians 
are  called  ''hot  shots"  around 
here,  and,  though  having  more 
smarts  than  Bill  Buckley,  they 
cannot  be  trusted  to  come  In 
from  a  hail  of  halavah  or  to  wipe 
when  finished.  Additionally,  the 
really  bright  technicians  have  a 
kink  somewhere  and  either  ride 
fast   bikes,  fly  planes,  coiiect 
poisonous  snakes,  chase  wom- 
en (or  men),  are  super  religious 
or  super  atheist,  or  live  in  filth 
that  would  rival  Jhe  ghettos  of 
Babylon, 

So,  being  competent  (but  not 
brilliant]  and  with  a  good  record 
that  stretches  back  35  years,  I 
began  to  collect  rejection  slips 
from  the  job  market.  After  con- 
tacting many  electronic  firms,  I 
can  say,  without  false  modesty, 
that  my  resumes  have  entered 
the  finest  companies  in  the 
stale  and  exited  in  a  dumpster. 

fnteresling  results  of  the  ex- 
perience; Technical  jobs  come 
in  four  categories.  First,  the 
standard  technician  (tv,  audio, 
two-way,  industrial)  can  make 
$135  to  $175  in  forty  hours  but 
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must  climb  towers,  pull  stub- 
born coax  through  conduits,  pull 
control  cables  under  trucks  with 
greasy  dirt  falling  \n  his  face, 
and  repair  his  supervisor's 
stereo  on  his  day  off.  The  next 
step  \s  the  eKperlenced  lechnJ- 
cian  of  10  to  20  years  who 
makes  $200  to  $275  a  week  and 
has  majored  In  the  local  technol- 
ogy of  his  company  while  taking 
a  healthy  minor  in  its  poliUcs. 
The  $275  to  $400  slot  is  tilted 
with  Phi  Beta  Kappa  double-Es 
who  are  willing  to  work  15  hours 
a  day  and  will  relocate  in  Nome, 
Rome,  or  Khomeini's  home. 

Above  $400  a  week  is  reserved 
for  a  unique  group  of  techni- 
cians who  must  be  ted  to  work, 
told  when  to  breathe  and  how, 
wound  up  In  the  morning  and 
pointed    toward    their   simple 
tasks,  and  escorted  to  the  John 
when   they   begin   to  wear   a 
pained  expression,  wave  their 
arms  aimlessly,   and   grunt 
urgently.   This   seeming    con- 
tradiction  of   classification   is 
understandabte  when  you  real- 
ize that  the  above  $400  category 
Is  reserved  for  the  boss's  kin 
and  buddies,  the  kin  and  bud- 
dies of  his  Secretary  of  Carnal 
Knowledge,  minority  groups  he 
is  compelled  to  hire,  and   in- 
dividuals skilled  in  sexual  per- 
version  and  narrowly  special- 
ized In  the  kissing  of  feet.  Re- 
suit;  many  staff  positions  filled 
by  LPWs  (Limited  Productivity 
Nuisances)- 

A  lot  of  people  think  I  am 
retired,  and,  temporarily,  they 
are  right.  lt*s  like  the  business 
that  didn't  Intend  to  be  non- 
profit. Strangely,  I  couldn't  find 
technicians  when  I  was  hiring 
and  now,  from  the  other  side  of 
the  situation,  jobs  are  as  scarce 
as  virgins  in  the  brothels  of 
Hong  Kong.  Uncle  Wayne,  why 
are  there  no  tooth  fairies,  San- 
tas, and  Jobs  for  old  radio  men? 

For  a  moment,  accessing  the 
real  world,  I  can  answer  my  own 
question.  Picture,  if  you  will,  a 
farge  balance  scale  such  as  the 
one  held  aloft  by  Blind  Justice 
(sister  of  Talmage  Justice, 
pickpocket,  porn  dealer,  and  CB 
operator);  In  the  left  pan  picture 
a  neat  stack  of  attractively 
wrapped  parcels  tatwled  Experi- 
ence, Morality,  Integrity,  Imagi- 
nation, and  Good  Record,  which 
represent  the  offerings  I  make  to 
the  labor  market,  in  the  other 
pan  imagine  a  dimunrtive  box 
labeled  simply  "54  and  choosy,*' 
Now.  to  complete  the  picture, 
imagine  the  left  pan  with  Its 


burden  of  many  boxes  high  In 
the  air  while  the  right  pan  with 
its  single  box  is  flat  on  the 
ground,  heavy  as  neutronium 
from  a  dwarf  star. 

There  are  several  options  for 
a  rejected  technician:  I  could 
Join  IRTRTFSFMALAIPT,  or  'M 
reserve  the  right  to  feel  sorry  for 
myself  as  long  as  1  pay  taxes." 
Feeling  sorry  for  myself  is  a 
valley  I  like  to  visit,  but  I  don't 
want  to  live  there.  Another  op* 
tion  Is  to  run  away  with  the  fat 
lady  across  the  street  who 
makes  obscene  gestures  at  me 
from  her  front  window,  a  result 
of  identifying  me  with  the 
phalliC'Symbol  antennas  on  my 
old  Ford.  But  If  I  canH  afford  the 
tastes  of  my  little  cute  present 
wife,  how  can  I  afford  a  king- 
sized  one?  Besides,  summer  is 
coming  on  and  poverty  pre- 
eludes  either  air  conditioning  or 
Arrid,  both  necessary  when  liv- 
ing with  a  blimp.  So  1  stay  put 
with  my  little  cute  XYL  who  has 
geography  like  Dolly  Parton, 
cooks  like  a  French  chef,  and 
thinks  hams  are  cute. 

While  pondering  these  alter- 
natives the  other  day,  a  still, 
quiet  voice  said,  "Well,  isn't  this 
what   you   wanted— freedom 
from  pressure?"  I  said,  "YesJ* 
The  still  quiet  voice  said,  "Why 
not  be  satisfied?"  I  said,  "Say, 
who  are  you,  still,  quiet  voice? 
Where  is  your  QTH,  What  mode? 
FM,  SSB,  or  AiVI?"  And  the  voice 
said,  "I  am  the  Spirit  of  Things 
Put  Off,  Sotpo  to  you,  fellow/' 
And   I    said,  "So   send   me  a 
resume,  yet,"  and  it  said,  "I  am 
ail  the  great  books  you  were  go^ 
ing  to  write  but  flunked  senior 
English  ogling  at  Theresa  Hlg* 
gens  low  neckline.  1  am  all  the 
splendid  music  you  were  going 
to  write  but  didn't  know  your  A 
flat  from  first  base.  I  am  all  the 
marvelous  inventions  you  were 
going  to  birth,  anti-gravity,  fu- 
sion power,  humanoid  robots,  a 
decent  domestic  automobile*  I 
am  all  these  things  you  neglect- 
ed while  you  were  rag-chewing 
on  3930, 1  am  all  the  businesses 
you   were  going   to  start,  but 
found  that  mongoloids  scored 
t>etter  on  management  skills,  I 
am,  -  .*^ 

"Spare  me,  spirit,''  I  said.  "I 
am  indeed  guilty  of  all  you  say, 
and  more.  But  don*t  tell  me  what 
I  really  am," 

Relentlessly  the  spirit  contin- 
ued, "You  are,"  it  thundered,  if 
indeed  a  stilt  quiet  voice  can 
thunder,  "You  are  a  tinker'* 
So  l  replied,  as  did  Abou  ben 


Adhem  when  waking  from  his 
dream,  "Shade,  I  dig  thee  not, 
for  thou  hast  come  so  close  to 
the  truth  that  1  must  now  close 
my  ears-  A  human  trait,  I  am 
afraid/* 

I  told  the  spirit  to  split  and 
pondered  this  revelation,  it  was 
true:  With  all  my  good  traits,  I 
am  a  tinker  and.  as  such,  have 
probably  tinkered  my  way  into  a 
tough  situation— unemploy- 
ment. 

Warn  your  readers,  Wayne— a 
good  job  is  hard  to  find. 

1  hope  this  letter  will  repay 
you  for  the  many  fine  editorials 
over  the  years,  I  feel  a  little  in* 
debted  for  the  good  thoughts 
you  share  with  us, 

John  Townsend 
Wilson  NC 

John,  you  have  teen  caught 
up  in  the  fruittess  job-hunting 
syndrome,  it  is  ait  too  easy  to  do, 
spurred  on  by  the  stupid  system 

set  up  by  the  government  em- 
ptoyment  service  (and  most 
firms),  which  thinks  in  terms  of 
fobs  they  have  open.  The  mid- 
die-aged  person  has  a  difficult 
time  breaking  through  the  usual 
personnel  departments.  They 
don't  want  youngsters  because 
they  have  neither  the  specific 
needed  training  nor  the  experi- 
ence in  how  to  work.  And  aider 
peopie  are  not  appreciated  be- 
cause their  training  Is  seldom 
exactly  what  is  wanted  and  they 
have  a  strong  tendency  to  want 
to  do  what  they  already  know 
how  to  do,  whether  it  is  realty  ap- 
propriate or  not  in  their  new  job. 

Rather  than  fight  this  situa- 
tion,  I  would  suggest  not  even 
trying  to  find  a  job  opening. 
Rather,  you  decide  what  it  is  you 
are  best  at  doing.  Then  you 
figure  what  firm  might  be  able  to 
use  your  abilities  and  tafents. 
The  next  step  is  to  do  some  de- 
tective work  and  find  out  what 
the  company  needs,.. what 
things  are  not  being  done  for 
them  that  vifoutd  help.  Then  you 
can  go  in  and  show  how  you  can 
benefit  them  if  they  create  the 
fob  you  want  to  till  It  is  far 
easier  and  better  to  create  a  fob 
which  calls  for  your  abilities 
than  to  try  to  find  the  open  job 
which  fits  you. 

To  give  you  an  idea  of  this,  let 
me  say  that  almost  without  ex- 
ception when!  get  letters  asking 
for  work,  they  always  are  want- 
ing to  know  what  jobs  I  have 
open.  Never  do  they  write  and 
tell  me  that  if  I  hire  them  they 


will  be  able  to  do  thus  and  so  for 
me,  a  job  which  will  easiiy  pay 
for  itself  in  added  income  or  sav- 
ings to  the  firm. 

ti4y  publishing  firm  is  growing 
and  I  have  a  serious  need  for  a 
lot  of  new  people.  For  example, 
at  this  writing  I  need  an  experi- 
enced PR  man,  an  ad  manager 
to  create  and  produce  our  in* 
house  ads,  ad  salesmen  for  the 
magazines,  a  DP  manager,  a 
general  manager,  and  a  statisti- 
cal department  manager  to  get 
data  and  prepare  reports  for  the 
computer   industry   which    we 
would  selL  t  need  several  more 
people    to    work   In   our  book 
department,  some  for  the  two 
new  magazines  we  will  be  start- 
ing this  year,  a  couple  of  eiec* 
tronic  draftsmen,  a  good  pho- 
tographer to  help  us  prepare  our 
covers,  peopie  with  vtdeo  expe- 
rience to  help  us  prepare  video 
training  programs^  more  staff- 
ers  for  80,  which  is  growing  in- 
credibly, peopie  to  help  us  get 
amateur  radio  growing  again  as 
we  did  ten  years  ago.  program- 
mers to  help  us  convert  pro* 
grams  from  one  computer  sys- 
tem to  another,  more  staffers  for 
instant  Software  which  has  a 
projected  500^/<a  growth  over  the 
next  year,   marketing  people, 
programmers  to  write  in-house 
needed  programs,  technicians 
to   keep   our  computer  equip- 
ment working  and  set  up  new 
systems,  lab  people  to  work  on 
prototypes  of  new  equipment 
for  articles   and   for  Industry, 
teachers  to  help  train  our  people 
in  alt  phases  of  publishing  and 
computing,  school  administra- 
tors to  help  us  found  a  college  of 
computing,  a  financial  advisor 
to  help  us  pay  for  all  this . . .  and 
so  on. 

Jobs?  Vve  got  plenty,  if  i  can 
find  the  people.  And  I  think  we 
can  provide  a  lot  of  benefit  by 
this  growth.  A  school  to  teach 
computing  would  help  the  micro 
industry  to  grow,  it  would  also 
help  American  computer  firms 
compete  with  Japan.  An  eleo 
tronic  school  would  also  help 
American  industry  to  compete 
with  Japan.  A  growth  of  Instant 
Software  in  the  international 
markets  could  bring  miffions  or 
even  billions  of  dollars  to  the 
U.S.  as  this  market  grows. 

Getting  amateur  radio  into  a 
strong  growth  mode,  which  I  am 
convinced  we  could  do  if  I  had  a 
few  enthusiastic  people  to  help 
me,  might  even  reverse  the 
technological  advantages  that 
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Japan  has  over  America  at  pres- 
ent. There  are  so  many  fantastic 
poss/bifitfes  for  amateur  radio 
over  the  next  few  years  that  it  is 
in  credible  that  we  are  just 
standing  stiti,  rag-chewing  and 
working  OX  as  usual  instead  of 
getting  ourselves  busy  with 
inventing  the  next  generation  of 
ham  gear. .,  and  bringing  in 
hundreds  of  thousands  of  new 
hams.  We  can  do  it,  if  we  decide 
tt  is  important,  i  will  be  delighted 
to  help. . .  but  t  sure  can't  do  it 
alone. 

Does  that  answer  you,  John? 
— Wayne, 


[ 


FACE  THE  WALL 


The  Wayne  Green  view  of  the 
ARRL  makes  a  lot  more  sense 
since  the  Don  Miller  fiasco.  I 
never  did  find  out  the  real 
reasons  behind  this  mess,  only 
that  Danna^s  and  Baldwin  ap- 
peared to  be  afratd  of  him.  As  I 
suppose  you  have  detected, 
many  of  us  in  Indiana  consider 
Don  Miller  a  giant,  as  a  man,  a 
ham,  and  an  engineer.  He  has 
helped  scores  of  people  get 
started.  Many  ATVers  and  slow 
scanners  have  received  good 
advice  from  Don.  He  has  the  de- 
lightful facility  of  toeing  able  to 
deal  with  skilled  technical  peo- 
ple at  their  level  of  understand- 
ing and  also  help  some  rank  be* 
ginner  grasp  the  mysteries  of 
Ohm's  Law  without  putting  him 
down.  I  contributed  to  the  ARRL 
building  fund  and  sent  \n  a 
check  for  the  WARC  fund.  How- 
ever, after  this  distasteful  dis- 
play of  power  poCitics  on  Don 
Miller,  I  have  turned  my  ARRL 
Ltfe  Membership  plaque  to  face 
the  walL 

Ronald  C.  Williams 

WWVF/ZB2CS 

Indianapolis  IN 

Fair-weather  friend.— Wayne, 


YES  ON  CW 


Just  dropping  a  line  to  say  hi 
and  keep  up  the  good  work.  I 
may  not  agree  with  ail  of  your 
comments  and  opinions,  but  I 
keep  an  open  mind  to  them.  I 
can  always  change. 

One  of  the  things  bugging  me 
lately  is  the  outcry  for  eliminat- 
ing the  CW  requirements  for 
amateur  licensing.  1  cast  my 
vote  to  keep  CW  as  a  require- 
ment for  aif  amateur  license 
classes. 


For  those  who  wish  to  get  rid 
of  the  CW,  !  ask  this:  Just  why 
do  you  wish  to  get  rid  of  the  CW 
requirement?  Is  it  so  someone 
you  know  can  get  on  amateur 
radio?  Is  this  "someone''  a  per- 
son who  shows  no  interest  in 
learning  CW?  I  can't  buy  the  **t 
can't  learn"  line.  I  had  all  sorts 
of  problems  leaming  CW,  and 
still  do,  I  am  at  about  16  wpm 
now,  slowly  working  up  to  22. 

If  that  is  your  basis  for  eiiml* 
nating  CW,  get  on  your  feet  and 
teach  the  code,  if  you  have  to, 
learn  it  well  yourself.  Teaching  a 
class  will  do  wonders  for  your 
CW,  as  well  as  theory.  It  is  easy 
to  sit  back  and  complain  about 
how  hard  it  Is  to  get  people  in- 
terested In  our  hobby,  but  to  get 
out  and  do  something  about  it  is 
not  so  easy.  I  have  taught  one 
class,  onboard  the  Coast  Guard 
Cutter  Sherman,  while  on  patrol 
in  Alaska  (sort  of  a  captive 
class!).  The  schedule  we  had 
and  my  transfer  did  not  allow  me 
to  see  the  people  in  the  class  to 
their  Novice,  but  I  did  get  one 
person  to  get  his  General 
{N6DDF).  1  realize  one  is  not 
enough,  but  it  is  a  start.  So,  in^ 
stead  of  compiaining  about  the 
code,  go  and  teach  it.  1  find  very 
few  people  with  General  class  or 
above  who  hate  the  code  to  the 
g>0lnt  of  wanting  it  eliminated. 

RIck  Malnhart  WB3EXR/6 
San  Francisco  CA 


HAM  SCHOLARSHIPS 

The  Foundation  for  Amateur 
Radio,  Inc.,  a  non-profit  organi- 
zation with  its  headquarters  in 
Washington  DC.  plans  to  award 
eight  scholarships  for  the 
academic  year  1981-82.  AH  ama- 
teurs holding  a  license  of  at 
least  the  FCC  General  class  or 
equivalent  can  compete  for  one 
or  more  of  the  awards  if  they 
plan  to  pursue  a  full-time  course 
of  studies  beyond  high  school 
and  are  enrolled  or  have  been 
accepted  for  enrollment  in  an 
accredited  university,  college, 
or  technical  school.  The  schol- 
arship awards  range  from  $300 
to  $900,  with  preference  given  in 
some  of  them  to  residents  of 
various  areas. 

Additional  information  and 
application  forms  can  be  re- 
quested by  a  letter  or  postcard, 
postmarked  prior  to  May  31, 
1961,  from:  FAR  Scholarships, 
8101  Hampden  Lane,  Bethesda 
MD200U. 


The  Foundation  is  devoted  ex- 
clusively to  promoting  the  inter- 
ests of  amateur  radio  and  to  sci* 
entific,  literary,  and  educational 
pursuits  that  advance  the  pur- 
poses  of  amateur  radio. 

Foundation  tor  Ainateur  RacHo 

Washington  DC 


A  NEW  PROPOSAL 


This  letter  ts  in  response  to 
the  appeal  in  the  December 
issue  of  73  for  a  code-free 
licensing  proposal.  I  have  been 
a  subscriber  to  73  tor  a  few 
years  now  and  have  enjoyed  and 
kept  every  issue  and  have  built 
dozens  of  projects  from  your 
construction  articles. 

If  there  ever  was  a  victim  of 
the  incentive  Licensing  plan,  I 
am  one.  I  built  my  first  broad- 
cast band  receiver  from  Inslruc- 
tions  \n  a  Cub  Scout  handbook 
at  age  9  in  1958.  Over  the  next 
few  years,  I  followed  my  new 
hobby  through  Popular  Elec- 
tronics and  tx>rrow©d  electron- 
ics books  (I  had  not  heard  of  73 
until  the  late  1970s}.  In  the  early 
1960s,  I  met  my  first  amateur, 
the  father  of  a  school  class- 
mate, ril  never  forget  being 
mesmerized  while  listening  to 
him  talk  to  the  end  of  the  uni- 
verse (to  me),  some  foreign 
country  called  Argentina. 

I  began  visiting  the  father 
more  than  my  classmate  and  be- 
gan  studying  to  get  my  license^ 
but  a  strange  thing  happened  to 
my  amateur  friend.  Something 
new  he  called  Incentive  Licens- 
ing had  just  been  approved,  and 
he  went  on  and  on  about  every- 
thing that  had  been  lost  and 
how  some  of  his  amateur 
friends  couldn't  operate  as  be- 
fore. I  never  did  quite  under- 
stand what  he  was  talking  about 
until  I  sybscrit}ed  to  73.  He  lost 
considerable  interest  in  his  sta- 
tion and  turned  more  and  more 
to  public  and  Civil  Defense  type 
weather  radar  and  police  com- 
munications. I  quit  going  over  so 
much,  and  I  soon  moved  to  Kan- 
sas City  where  I  built  my  first 
three-band  tube  receiver  from  a 
kit  I  bought  at  a  local  store  I  had 
been  using  as  a  mail-order 
house  when  I  lived  out  of  state. 
B/A  had  all  kinds  of  electronic 
goodies,  including  my  favorite 
device  at  the  time,  the  CK722,  It 
Is  hard  for  me  to  realize  that  in 
the  last  22  years  of  my  life,  I 
have  experimented  with  every- 
thing from  blue  razor  blades  and 


a  pencil  lead  for  a  detector 
through  tubes  and  now  micro* 
processors  and  am  still  Just  31 
years  old. 

I  have  started  but  never  re* 

ceived  my  amateur's  license  for 
almost  20  years  now,  all  be* 
cause  of  the  code  requirements 
on  the  exam.  I  never  had  the  f  eef- 
ing  of  mystique  or  curiosity 
atsout  the  Morse  code  and  never 
saw  any  need  for  it,  as  voice 
made  tor  a  more  personal  con- 
tact and  teletype  was  a  perfect 
form  of  data-coded  messages, 
not  to  mention  the  ASCII  of  late. 
I  feel  that  without  the  code  re- 
quirement, I  could  have  become 
a  radio  amateur  long  ago,  and 
by  now  would  know  the  code 
and  could  have  possibly  helped 
with  development  of  some  form 
of  communication  through  the 
amateur  bands.  Instead,  I  teach 
basic  electronics  and  kit  build- 
ing at  my  daughter's  school 
through  a  community  education 
program  that  pays  me  less  than 
S8.00  a  course,  but  is  worth  a 
million  dollars  when  1  see  the 
kids'  eyes  light  up  when  they 
turn  the  switch  on  and  their  first 
hand*made  project  works. 

My  proposal  for  a  code-free  li- 
censing program  would  be  tose* 
lect  some  band  or  bands  where 
no  commercially  available  rigs 
are  built,  making  admission  to 
the  band  possibie  only  through 
building  or  altering  equipment 
that  Is  available  on  a  nearby 
band,  FCC-type  theory  and  rules 
tests  should  be  used,  but  not 
even  a  code  recognition  test. 
This  would  defeat  the  point,  as 
coda  recognition  Is  about  5 
wpm,  which  can  get  you  a  Tech 
license  after  taking  the  General 
theory  test  now. 

Have  a  small  portion  of  each 
band  code  only,  and  this  portion 
of  the  band  would  be  the  only 
portion  of  the  band  where  Gen- 
eral class  or  above  incentive 
ticket  holders  could  use  the  oth- 
erwise  closed  band.  This  woutd 
give  the  non*coders  a  desire  to 
try  to  learn  the  code  to  contact 
needed  areas  and  possibly  to 
upgrade  to  General  or  higher 
tickets  later  on.  Power  should  be 
limited  to  250  Watts  or  less,  and 
all  forms  of  emissions  could  be 
used  or  leave  several  small 
bands  with  one  or  two  emission 
forms  in  each. 

Now  I  realize  that  this  pro- 
posal is  a  tittle  offbeat,  but  I  feel 
that  the  basic  idea  could  be 
used  to  form  a  new  class  of  elec- 
tronic experimenter  amateurs 
that  would   more  than  Hkely 
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fearn  the  code  and  upgrade 
much  faster  and  in  greater  nunv 
bers  than  what  we  have  now. 

I  don't  know  whether  or  not 
we  should  keep  the  present  form 
of  licensing  also  so  that  non- 
electronically-lnclined  people 
can  memorize  the  theory  and 
practice  In  groups  until  they  be- 
conne  programmed  to  take  and 
pass  their  incentive  plan  and  be- 
corT\e  appliance  operators. 
These  people  don't  know  the  dif- 
ference t>etween  a  microproces- 
sor and  an  op  amp;  maybe  so* 
we  couid  aiways  use  a  few  more 
good  net  controllers.  If  you  don't 
believe  this,  listen  in  on  some  of 
the  "technical"  discussions  on 
the  a!r,  and  Usten  to  the  cries  for 
help  on  simple  modifications  to 
modern-day  CB  rigs  to  go  onto 
10  meters  to  enjoy  an  almost  va- 
cant band. 

IVe  read  letters  condemning 
CBers  in  your  letters  column, 
and  then  tuned  in  on  a  DX  con- 
test only  to  hear  the  same  CB 
type  of  operators,  only  on  legal 
amateur  bands  with  amateur 
call  letters,  fuii  FCC  support, 
and  League  encouragement. 
There  is  no  wonder  that  the  ama- 
teur ranks  are  faliing;  after  all, 
so  did  the  CBers.  It  is  too  easy  to 
just  buy  a  rig,  ptug  It  in,  and 
know  nothing  about  how  it 
works  or  even  how  to  make  sinv 
pie  repairs  or  modifications, 

1  have  the  73  5  wpm  tape  and 
the  6i-  tape  and  have  loaned 
them  to  people  that  express  an 
interest  in  amateur  radio.  I  even 
helped  a  man  at  work  with  his 
theory  so  that  now  he  is  an  ama- 
teur. The  main  thing  is,  he  is 
starting  (tjecause  of  my  insis- 
tence) to  experin^nt  with  kKs  so 
that  now  he  knows  the  differ- 
ence between  a  diode  and  a  re- 
sistor. He  didn't  have  to  know  it 
to  get  his  ticket,  he  lust  had  to 
know  the  code  and  a  few  rules. 
Is  this  the  way  to  keep  the  unde- 
sirables out  of  the  ranks  of  radio 
amateurs  and  off  the  air?  Some- 
how I  think  It  would  be  better  to 
buitd  your  way  up  to  be  an  ama> 
teur  instead  of  memorizing  the 
present  system. 

J.  Olsen 
Si  Louis  MO 

Olsen.  .  ,no  ctickee,  no  tickee^ 
—  WaynQ, 


Francis  ''proposes"  to  allow 
*'code-fr©e,  test-free  licensees" 
to  use  all  amateur  phone  bands 
with  a  code  test  the  only  require- 
ment for  CW  operation.  I  think 
that  oo  regulations  is  carrying 
deregulation  a  bit  far. 

i  also  suggest  that  If  my  wife, 
who  Is  about  as  technically 
competent  as  a  flashlight,  can 
earn,  yes,  earn,  her  Technician 
class  license  (that's  the  General 
written  test,  group),  then  any 
yo-yo  can,  Mr.  Francis  included. 

Bill  Hoautt  KC4P 
Btrmingham  AL 

Right,  Bitl;  teVs  go  to  NovicB  at 
50  wpm  and  see  if  we  cfon't  get  a 
better  class  of  ham.—W^yne. 


LIKES  THE  PRICES 

I,  too,  dislike  advertisements 
which  fall  to  mention  an  item's 
price,  and  as  much  as  possibte  I 
refuse  to  buy  anything  from  a 
manufacturer  or  distributor  who 
is  so  ashamed  of  his  prices  that 
he  will  not  print  them.  You,  as 
editor  of  the  amateur  radio  mag- 
azine with  the  most  advertising 
copy,  could  do  all  amateurs  a 
great  service  by  refusing  ad 
copy  which  didn't  contain 
prices. 

Also»  you  have  t>een  singing 
the  praises  of  Casio  watches  In 
recent  Issues,  I  own  a  Casio  F^ 
which  I  bought  In  September. 
Two  months  later,  several  func- 
tions failed,  i  returned  the  watch 
for  in-war ranty  service  to  the 
manufacturer's  service  center,  I 
received  the  watch  back  yester- 
day, well  scratched,  a  prompt  83 
days  after  I  sent  it  for  repairs. 

Blair  Bates  K3YD 
Hazieton  PA 

Okay,   phooey   on    Casio.— 
Wayne. 


ANY  YO-YO 


With  regard  to  the  letter  from 
Ver1e  D.  Francis  W(JSZF  (March, 
1981):  Just  wait  a  minute!  Mr. 


CALL  FOR  PAPERS 

For  the  past  26  years  we  have 
held  an  amateur  VHF  confer- 
ence at  Western  Michigan  Uni- 
versity, it  started  when  Emeriti 
Professor  of  Physics,  Walter 
Marburger  W8CVQ,  recognized 
the  need  for  a  radio  amateur 
conference  to  promote  VHF  ac- 
tivity. 

Through  the  years  we  have 
had  some  outstanding  presen- 
tations of  new  designs  and  tech- 
niques, construction,  testing, 
and  the  announcements  of  new 


products.  Ed  THton  W1HDQ 
fThe  World  Above  50  MHz"), 
Doug  DeMaw  W1CER:  Dave  Hai- 
lock  (Collins  on  FET  Front 
Ends),  Dr.  D.  M.  Chen  ("Free 
Space  Antennas'*),  Dr.  John 
Lyons  ("Ferrite  Antennas"),  Dr. 
J.  McMechan  (*'Two  Meter  An- 
tenna Systems  1,  Dr.  Gooch 
("Three  Phase  SSB  on  Two 
Meters"),  Chris  Frank  (Halll- 
oratters),  Robert  Groh  (Heathkit 
"Microprocessors  in  VHF  Trans- 
ceivers"), Jim  Kearman,  Tom 
McMullen,  Ted  Hartson,  Ciarl^e 
Green,  and  many  others  have  all 
contributed.  To  them  we  give 
our  thanks. 

Now  we  are  endeavoring  to  go 
a  step  further.  For  the  past  two 
years  the  conference  non-ama- 
teur attendance  has  increased 
while  the  amateur  attendance 
has  decreased.  We  are  now  ap* 
pealing  to  the  practicing  radio 
engineer  as  well  as  the  amateur 
who  is  interested  in  an  educa- 
tional conference  rather  than  a 
social  swap-and-shop  session. 
We  are  getting  the  technical- 
minded  amateur  and  profes- 
sional rather  than  '^operator- 
types." 

As  a  university  sponsorer, 
this  is  as  it  stiould  be^  we  would 
like  to  raise  the  quality  of  the 
conference  and  at  the  same 
time  give  young  pre-profession* 
als  experience  in  paper  presen- 
tatlon.  One  way  to  do  this  is  to 
call  for  papers.  We  may  still 
have  to  invite  papers,  as  we  have 
done  in  the  past,  but  we  still  feel 
that  a  call  for  papers  to  all  sec^ 
tors,  both  amateurs  and  other 
VHFers,  will  produce  some  re- 
sults. 

The  27th  Annual  VHF  Confer- 
ence will  be  held  on  Saturday, 
October  17,  1981,  from  2;0O-5:00 
pm  at  Western  Michigan  Univer^ 
sity,  Kalamazoo  Ml,  Papers  are 
invited  for  the  1981  Annual  VHF 
Conference  sponsored  by  the 
Electrical  Engineering  Depart- 
ment. Principal  emphasis  wiU  be 
placed  on  engineering  develop- 
ments applied  to  radio  commu- 
nication, design,  and  construc- 
tion on  the  frequencies  of  30  to 
1200  MHz. 

Papers  are  solicited  from  a 
wide  range  of  areas  including, 
but  not  necessarily  limited  to. 
those  listed  below: 

Antennas  enid  Tranamlsalon  Lines 
Audio  Froquencv  Equiprnent  Used  With 

VHF  Tranamlttefs  and  Bdcelvers 
B«gin^n^r  An0  Movloe  Topics 
Contests  and  Opmting  Acttviti«s 
Emer^gnqf  OpentkMt  »m\  G^ 
GroundinnQ  and  S^io^dtrtg 


Koytng,  Brfiak4fi,  and  GofTtrio^  droits 
Measufem&nts  afHl  Te^t  Equlpiiwtt  for 

VHF 
Mobilfl  and  Poftabffi  BiuiprrMni  ajid 

Operatirig 
Pi  dure  Transmission  and  B-ecsptlon 
Power  Supplies 
Propagation 
Receiving 

Recent  Equlpment/Kew  Apparatus 
Regulations 
RTTf 
Sat^lltes 
TranscchivefH 
Tfansnittiog 

One  of  th©  basic  purposes  of 
this  conference  is  to  provide  a 
maximum  opportunity  to  pre- 
sent findings  by  those  experi- 
menting^  designing,  construct- 
ing, testing,  and  Inquiring  into 
problems  and  methods  applica- 
ble to  VHF  radio. 

This  is  an  opportunity  for  be* 
gfnning  or  mature  researchers 
to  report  their  findings  to  their 
peers.  We  especially  encourage 
the  unexperienced  inquirers  to 
obtain  some  expenence  by  pre- 
senting a  paper  at  our  VHF  Con- 
ference. 

Authors  wishing  to  present 
papers  should  send  3  synopsis 
(typically  one  or  two  pages  with 
diagrams)  describing  the  paper 
to:  Dr,  Glade  Wiicox  W9UHF/8, 
Program  Chairman,  VHF  Con- 
ference, Department  of  Elec- 
trical Engineering,  Western 
Michigan  University,  Kalamazoo 
Ml  49008. 

Deadline  for  submission  of 
synopses  is  June  30,  1981. 
Speakers  will  be  notified  of  ac- 
ceptance by  October  1,  1981. 
Final  drafts  may  be  given  to  the 
Chairman  the  day  of  the  Confer- 
ence. Awards  of  papers  and  the 
possibiiity  of  publication  are  be- 
ing explored. 

Qiade  Wilcox  W9UHF/8 
Katamazoo  Ml 

Well,  Glade,  while  Ismail  for  your 
conference,  I  suspect  thai  one 
of  the  reasons  your  attendance 
and  participation  have  been 
dropping  on  the  ham  end  has  to 
do  with  the  lack  of  media  atten* 
tion.  Advertising  still  pays^  You 
don't  have  to  pay  for  ads  for 
such  a  conference,  just  see  that 
some  of  the  more  interesting 
papers  are  made  avaiiable  for 
publication.  There  are  thou- 
sands of  hams  who  would  be  in- 
terested in  some  of  the  materia! 
presented  at  your  conferences, 
but  they  have  no  way  to  get  it,  f 
attended  a  simitar  conference  at 
the  University  of  New  Hamp- 
shire and  I  was  dismayed  at  the 
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weatth  of  material  presented 
which  never  reatty  reached  more 
than  the  few  attending  the  con- 
ference. Pity.  Perhaps  your  tet- 
ter will  bring  in  some  ham  re- 
sponse, i  suspect  that  if  you 
were  to  n^ake  arrangements  for 
some  of  the  material  to  reach  us 
for  publication,  you'd  soon  be 
getting  a  tot  more  interest. — 
Wayne. 


FCC  COMMISSIONER? 

H  has  occurred  to  me  that 
there  has  never  been  an  FCC 
Commissioner  who  has  been  an 
amateur.  We  have  never  had  a 
voice  in  the  inner  circle  of  that 
agency.  As  Jt  happens,  there  will 
t>e  several  appointnnents  to  the 
FCC  by  June  of  1981.  I  am  an 
amateur  as  well  as  a  working 
broadcast  engineer.  I  think  I 
have  a  feel  for  both  broadcast* 
Jng  and  amateurs.  In  consider- 
ing who  usually  occupies  those 
offices  on  "M"  Street^  I  am  re- 
minded of  the  old  Mexican  curse 
— *'May  your  life  be  filled  with 
lawyers."  We  need  a  change 
from  that, 

I  have  communicated  my  idea 
to  both  Senator  Tower  because 
he  is  my  Senator  and  to  Senator 
Goldwater  for  three  reasons. 
First,  he  is  an  amateur;  second, 
he  will  be  Chairman  of  the  Sub- 
committee on  Communications; 
and  third,  because  1  have  a 
special,    non-obligatory,    rela- 


tionship with  him  since  in  1964 1 
was  a  member  of  a  slate  of  elec- 
tors pledged  toGoldwater/Miller 
which  was  elected  tn  Mississip- 
pL  Also,  t  wrote  to  both  because 
they  are  influential  members  of 
the  RepubJican  Party.  As  yet. 
there  has  been  no  response,  but 
that  is  not  unusual;  they  get  so 
much  mail. 

Perhaps  a  few  letters  from 
your  readers  on  the  subject  to 
either  or  both  would  bring  this 
idea  more  forcefully  to  their  at- 
tention. Of  course,  if  there  are 
readers  who  know  other  per- 
sons high  In  the  party,  letters  to 
them,  too»  would  help. 

While  I  am  putting  myself  f co- 
ward, I  must,  in  all  honesty,  ad- 
mit that  there  are  others  in  the 
broadcasting  and  amateur  fra- 
ternity who  are  more  qualified 
than  I.  If  anyone  has  others  to 
propose,  I  would  be  happy  to 
support  them  because  I  feel  we 
should  have  a  voice — mine  or 
another  amateur's. 

Should  anyone  want  to  know 
where  I  stand  philosophically  on 
the  specific  issues,  amateur  or 
otherwise,  facing  the  FCC,  I 
would  be  most  happy  to  corre- 
spond with  them. 

G.  D,  Causey 

3641  North  11th  Street 

Abilene  TX  79003 

Wrong,  GD..,we  did  have  a 
ham  commissioner  and  it  was 
he  who  got  us  the  Novice  li- 


cense, over  the  badly  wounded 
body  of  the  ARRL  Up  until 
George  Steriing,  the  ARRL  had 
its  own  way  with  the  FCC— 
Wayne. 


VIDEO  TRAINING 

I've  just  read  your  editorlaf 
goal  of  gearing  up  a  quarter-mil- 
lion hams  in  the  near  future,  i  am 
Impressed,  and  excited.  I  am  a 
high  school  chemistry  teacher, 
and  I  have  been  looking  for 
some  assistance  in  setting  up  a 
ham  station  at  the  school. 

We  have  over  500  students,  in- 
cluding three  active  hams,  all 
capable  and  interested.  They  all 
get  over  three  hours  a  week  on 
Apple  II  computers,  of  which  we 
drive  eight,  with  double  disk.  \ 
believe  I  can  interest  at  least 
10%  of  these  kids  to  try  amateur 
radio,  and  surely  half  of  those 
would  get  their  ticket. 

The  notion  of  video  training 
sessions  seems  to  me  a  god- 
send. I  have  had  a  Technician 
license  for  two  years,  but  have 
not  been  active  enough  to  con- 
sider myself  a  good  model  of  op- 
eration. Having  video  tapes  for 
training  would  overcome  this 
problem.  I  am  already  familiar 
with  your  code  tapes,  and  con- 
sider them  excellent. 

Please  let  us  all  know  when 
the  video  tapes  are  ready.  My 


check  for  a  course  set  would  be 
in  the  next  post.  Other  high 
school  teachers  t  know  would 
do  the  same. 

Jim  McSherry  N3AMF 

Phiiadelphia  PA 


ENJOYS  EVERYTHING 


1  would  sure  like  to  see  you 
blast  the  ARRL  contest  organi- 
zation In  your  Never  Say  Die  edi- 
torial 

When  a  contest  is  on— for  ex- 
ample, the  Novice  Roundup — 
all  of  the  Novice  band  sections 
are  pure  QRM.  teaching  and  en- 
couraging complete  disregard 
for  courtesy  on  the  air.  A  small 
portion  of  the  entire  Novice/ 
Technician  population  hogs  all 
parts  of  the  bands  and  creates 
havoc  for  those  with  skeds,  etc. 

Why  can't  contests  be  limited 
to  a  portion  of  each  band  where 
they  can  enjoy(?)  the  QRM  and 
know  where  to  find  their  other 
contestants?  I  bet  that  if  you 
were  an  official  in  the  ARRL,  you 
would  do  something  like  I  sug- 
gest. 

Sel  Oadson  KAaERF 
Nepa  CA 

NOt  I'd  only  mal(e  it  worse,  t  hap- 
pen to  enjoy  contests,  QRf\JI, 
frustration,  aggravation,  and 
such,  while  not  liking  skeds.— 
Wayne, 


HAM  HELP 


I  am  trying  to  locate  anyone 
having  back  issues  of  Kilobaud, 
73,  Ham  Radio,  or  other  similar 
magazines  who  would  be  willing 
to  either  donate  or  sell  them  to  a 
young  Indian  ham. 

Raj  VU2UT  Is  a  college  stu- 
dent in  India,  and  is  very  inter- 
ested in  radio  and  microcomput- 
ers- He  currently  has  a  6502- 
based  micfo  called  the  Junior 
Computer,  with  a  1 K  RAM  made 
by  the  publishers  of  Elecktor  in 
Germany.  Any  information  and 
help  for  him  with  this  unit  would 
also  be  appreciated. 

H.  Christopher  Ayers  WB7TXY 

2914  SW  116th 
Seattle  WA  98146 


Vm  looking  tor  paperwork  or 
an  actual  working  model  of  a 
digital  readout  for  the  HW-101. 
Thanks, 

L.D.  DIckerson  N4DBS 

12453  NorthwoQd  Road 

Savannah  GA31406 


I  need  a  schematic  and/or 
other  info  on  a  450'MHz  sotid- 
stale  transceiver,  "Trans-Com'* 
model  940,  manufactured  by 
Communications  Company, 
Coral  Gabfes  FL  (no  longer  in 
business).  I  will  pay  for  a  Xerox, 
etc.  Thanks, 

Harlan  GoodseU  W7LTH 

70  South  2nd  East 

HyrumUT  84319 


I  need  a  manual  or  schematic 
for  an  Omron  Systems  Model 
8026  CRT  terminaL  A  photocopy 
is  fine.  I  will  be  glad  to  pay  for 
any  copying  costs. 

Roger  Eslick  KB4Vr 

29  Etmora  Avenue 

Goose  Creek  SC  29445 


I  am  looking  for  anyone  inter- 
ested in  forming  an  1302  users 
net  on  20  meters.  Any  Info,  com- 
ments, or  suggestions  about 
this  would  be  welcomed. 

Bemie  Murphy 

102  McCranay  Street 

OakvlMe,  Ontario 

Canada  L6H  1H6 


Would  someone  be  willing  to 
help  a  lad  who  is  working  his 
way  through  high  school  as  well 
as  helping  a  widowed  mother, 
younger  sister,  and  brother?  An 
uncle  gave  a  several  years  sub- 
scription to   73  as  a  birthday 


present  to  help  future  ham  exam 
aspirations,  but  the  lad's  hatred 
of  scrounging  keeps  him  quiet 
on  a  further  wish.  If  someone 
has  no  further  use  for  a  set  of 
Cailbooks  (one  issue)  from  last 
year,  these  would  be  gratefully 
received,  as  his  own  homebuilt 
receiver  is  in  use.  In  return,  post- 
cards or  a  souvenir  of  ZL-iand,  or 
your  requirements,  could  be 
sent.  Please  sent  to: 

B.  Wilson 

PO  Box  1Q32 

Hamllfon,  Walkato 

Niw  Zealand 

I  want  to  thank  you  for  your 
help  in  getting  a  much  needed 
schematic  for  a  frequency  coun- 
ter I  have.  One  week  after  I  re- 
ceived my  copy  of  73, 1  received 
a  letter  from  GIf  Desvernine 
W2PKZ  who  offered  to  copy  It 
for  me.  Thanks  again. 

Dennis  Cornell  WD4HR0 
Miiiington  TN 
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KAHANER  REPORT 


larry  Kahaner  WB2NEL 
230 f  Cathedraf  Ave.  NW 
Washington  DC  20008 

PLAIN  TRUTH  ABOUT 
PLAIN  RULES 

Highlighting  my  first  column 
from  Washington  DC,  the  center 
of  the  empire,  Is  perhaps  the 
most  Important  FCC  action 
since  ham  radio  began.  The 
Commission  has  chosen  ama- 
teur radio  rules  and  regulations 
for  plain-language  revision.  Fol- 
lowing the  FCCs  success  with 
the  plain-language  rewrite  of 
Citizens  Band  rules— which,  In- 
cidentally,  changed  the  name  to 
Personal  Radio  Service— it  de- 
cided to  continue  the  process 
with  amateur  radio. 

The  legal  stuff  happened  last 
year.  A  notice  of  proposed  rule- 
making was  adopted  by  the 
Commission  in  November  and 
released  the  following  month. 
That  NPRM  laid  the  groundwork 
and  said,  in  part,  "We  chose  the 
Amateur  Radio  Service  rules  as 
our  latest  plain  language  revi- 
sion because  the  existing  rules 
are  unnecessarily  complex  and 
difficult  to  understand.  This  Is 
especially  a  problem  in  the  Ama- 
teur Radio  Service  since  many 
of  our  applicants  and  licensees 
are  young  persons." 

Amateurs  will  benefit  from 
the  rewrite  in  many  ways.  The 


darn  rules  will  be  written  in 
English,  so  we  can  all  under- 
stand them.  In  fact,  the  format 
will  be  question  and  answer.  It's 
not  beautiful  prose,  but  it's  easy 
to  understand.  In  addition,  some 
rules  will  be  relaxed,  others 
brought  up  to  date. 

First  of  all,  the  Service's  new 
name  is  "Amateur  Telecommu- 
nications Service."  in  Us  own 
subtle  way,  the  Commission 
hopes  that  this  will  make  us 
think  of  ourselves  as  more  than 
just  voice  and  Morse  code  peo* 
pie.  The  name  change  reflects 
growing  interest  In  digital  com- 
munications. 

Second,  good  old  Part  97  will 
be  divided  into  tour  sections:  (a) 
Amateur  Radio  rules,  (b)  RACES 
rules,  (c)  Amateur  Satellite  rules, 
and  (d)  Standards,  for  all  three. 

Now   the  good   part.   Most 

changes  are  just  in  wording,  al- 
tering lawyerese  to  American. 
But  while  the  FCC  clutched  its 
pen,  some  deregulation  crept  In, 
Here  are  some  bright  points* 

The  FCC  proposes  ellminat* 
ing  all  logging  requirements-  In 
Its  place,  you  must  keep  the  fol* 
lowing  when  you  operate:  your 
license  or  photocopy,  copies  of 
letters  in  which  you  Informed 
the  FCC  of  address  changes, 
copy  of  the  Amateur  Telecom- 
munications Service  rules,  any 
written  permission  you  received 


Radio  District 

Group  A 

Group  B 

Group  C 

Group  D 

0 

KItH 

KBiVU 

NtCIH 

KAIKJK 

1 

KC1F 

KA1NX 

N1BIM 

KA1G0B 

2 

KIC2H 

KB2WU 

N2CHL 

KA2LH0 

a 

KC3L 

KB3NS 

N3BQZ 

KA3HAU 

4 

NJ4C 

KC4WP 

N4EEF 

KA4TJL 

S 

KOSX 

KC5GT 

N5CTW 

KA5KXS 

e 

KV6F 

KD6Q0 

N6DYT 

KA60MB 

7 

KG7A 

KBTTl 

N7CHS 

KA7J0J 

i 

KK6L 

KC8AI 

NSCJW 

KA@MCJ 

9 

KE9H 

KB9VC 

N9BYW 

KA9KEG 

N.  Marina  Island 

AHtA 

AHIAA 

KHiAC 

WH4AAE 

Guam 

AH2K 

AH2AH 

KH2A0 

WH2ACT 

Johnston  Island 

None 

None 

KH3AB 

WH3AAB 

Midway  Island 

None 

AH4AA 

KH4AC 

WH4AAF 

Hawaii 

NH61 

AH6CK 

KH6LN 

WH6ANX 

American  Samoa 

AHSA 

None 

None 

WHSAAK 

Wake,  Wilkes,  Peale 

None 

None 

None 

WH9AAA 

Alaska 

NL7T 

AL7BS 

KL7LU 

WL7APC 

Virgin  Islands 

KP2B 

KP2AC 

NP2AH 

WP2ACK 

Puerto  Rico 

NP4i 

KP4BZ 

NP4BV 

WP4BTG 

Table  1.  Cattslgns  rssuBd  February  1, 19Bi. 

Group  A  - 

Extras:  B  = 

AdvancBds:  C  -  Te< 

7h$  and  Generats:  D  - 

-■  Novices. 

from  the  Commission,  and  cop- 
ies of  letters  from  the  FCC  about 
your  station  or  operator's  li- 
cense. 

For  repeaters,  you  must  keep 
these  items:  computations  for 
average  height  above  average 
terrain  and  external  power.  For 
remote  control  operations,  you 
need:  control  operators'  names, 
calls,  and  addresses,  block  dia- 
gram and  technical  explanation 
of  link,  description  of  measures 
for  shutting  down  the  station  if 
control  link  fails,  and,  finally, 
measures  for  monitoring  trans- 
mission frequency. 

You  must  retain  these  records 
for  your  license  term. 

Not  bad.  The  FCC  shows  a  lot 
of  class  with  these  changes. 
And  not  only  are  the  new  rules 
easier  to  understand,  they're 
easier  to  read.  The  old  rules 
were  written  In  super-small  type 
that  looked  like  a  cut-rate  wash- 
ing machine  warranty.  New  rules 
are  in  typewriter*size  type. 

The  FCC  isn't  doing  this  in  a 
vacuum,  mind  you.  If  you  harbor 
comments  about  plain  language 
rules,  let  the  Commission  know. 
You  may  respond  to  the  propos* 
al  by  readmg  the  text,  or  just  the 
parts  you're  hot  about,  and  let- 
ting them  know  if  they're  on  the 
right  track.  Positive  comments 
carry  as  much  weight  as  nega- 
tive ones. 

For  information  on  how  to 
contact  the  FCC  about  Docket 
PR  80-79  (the  PR  means  Private 
Radio  Bureau,  BO  is  the  year  It 
was  written,  and  79  means  it 
was  the  79th  issue  from  the  bu- 
reau), call  John  Johnston  at 
(202)-2 54-6884.  Or  you  can  write 
him  at  FCC,  Private  Radio  Bu- 
reay,  1919  M  St.,  Washington 
DC  20554. 

Comments  are  due  by  June 
19.  Replies  to  those  comments 
must  be  in  by  August  19.  And,  if 
you  believe,  or  your  group  be- 
lieves,  that  the  Commission  is 
making  a  huge  mistake  and  you 
have  some  ideas  of  your  own 
but  need  more  time  to  get  them 
organized,  you  may  ask  for  a 
deadline  extension.  If  the  rea- 
son \s  important  enough,  the 
FCC  will  grant  extra  time* 

NO  NEW  LICENSES  FOR 
CLUBS,  SO  FORQET  IT 

On  occasion,  the  FCC  will  is- 
sue statements  on  subjects  that 


seem  to  cause  a  lot  of  concern 
or  misunderstanding.  Some-^ 
times  they  are  just  rehashes, 
sometimes  gentle  reminders, 
sometimes  clafificattons. 

The  FCC  has  received  loads 
of  queries  about  new  licenses 
for  clubs,  military  recreation, 
and  RACES  stations.  Last  May, 
the  Commission  amended  rules 
pertaining  to  these  stations,  and 
the  folks  in  Washington  want 
you  to  know  they  haven't 
changed  their  minds.  No  new 
licenses  for  clubs,  military 
recreation,  or  RACES  stations 
will  be  issued.  Period. 

Only  renewals  or  modifica- 
tions are  allowed.  However, 
changing  a  trustee  or  club  name 
is  considered  a  modification, 
and  that  Is  allowed,  If  you  still 
don't  believe  it  or  you  want  to 
argue,  call  the  Consumer  Assis- 
tance Staff  in  Gettysburg  PA  at 
{717)-334'9167. 

CALLSTQNS:  CANT  SEEM 
TO  GET  ENOUGH 

In  keeping  with  hams'  insatia- 
ble  hunger  tor  call-letter  roulette, 
the  FCC  published  a  chart  of  is- 
sued call  letters.  Callsigns  list- 
ed in  Table  1  are  the  last  ones 
mailed,  as  of  February  1. 

MARINE  GRAB  FOR  220? 

Contrary  to  rumors  floating 
around  in  ham  circles,  the  FCC 
never  seriously  considered  plac- 
ing the  automated  Inland  water- 
ways communications  system 
in  the  220-MHz  band.  The  sys- 
tem, which  will  be  used  for  ship- 
to-shore  communications  only, 
was  slated  for  216*220  MHz  or 
806-890  MHz. 

Similar  to  the  proposed  cellu- 
lar mobile-telephone  service, 
the  inland  waterways  service 
places  repeaters  all  along  the 
Mississippi  River  and  its  major 
tributaries.  To  contact  a  boat, 
you  dial  a  central  number  and  it 
connects  to  the  repeaters.  In- 
stead  of  the  old  system  of  trying 
to  find  the  marine  operator  near- 
est your  vessel— and  maybe 
taking  several  radio  calls  from 
various  operators— It  takes  only 
one  dialing,  It  works  the  other 
way,  too.  Instead  of  vessels  call- 
ing the  nearest  marine  operator, 
the  crew  simply  dials  a  conven- 
tional telephone  and  the  nearest 
repeater  is  keyed  up.  The  sys- 
tem also  transmits  data  and  f  ac- 
simile  and  will  be  used  mostly 
by  commercial  vessels  such  as 
barges  and  tugs. 

The  FCC  decided  to  allot 
216^220  MHz  for  the  service. 
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WELLp  THERE  GOES 
THE  NEIGHBORHOOD 

Whether  the  FCC  is  definitely 
moving  across  the  Potomac  to 
Rosslyn  VA  is  still  a  tough  one 
to  call,  in  the  iong  run,  the  FCC 
could  save  money,  and  instead 
of  being  spread  out  over  three 
downtown  buildings,  they  would 
be  in  one.  Amid  a II  the  controver- 
sy and  alleged  under-the-table 


dealings,  Congress  fs  ballcmg  at 
the  move  because  it's  never  hap- 
py when  federal  agencies  leave 
the  District. 

ONE  OF  THE  OK  GUYS  LEAVES 

Charles  Ferris,  FCC  top  ba- 
nana, retired  last  month.  Heavy- 
duty  broadcasters  didn't  like 
Ferris  because  of  his  yearning 
for  broadcast  deregulation. 


Under  Ferris'  rule,  low-power 
TV  was  proposed,  cable  com* 
panies  flourished,  and  satellite 
superstations  grew.  Networks, 
which  for  years  had  the  only 
wheel  in  town,  wanted  to  keep  it 
spinning  their  way.  The  more 
players  in  the  game,  the  less 
each  player  gets.  And  the  big 
guys  couldn't  handle  it. 

At  presstime,  his  replacement 


wasn't  named,  but  smart  money 
Is  on  Mark  Fowler,  a  communi- 
cations lawyer.  To  be  an  FCC 
commissioner  (the  chairman  is 
also  a  commissioner),  you  don't 
need  a  high-school  diploma  or 
any  discernible  skills.  It's  strict* 
ly  by  presidential  appointment. 
Even  money  won't  help  you  get 
the  job  unless  it  finds  its  way  in* 
to  the  right  politician's  pocket. 


FCC 


Repftnfed  from  fhe  Facte  raf  Register 


CharT9«t  In  ProcvdurM  for  Approvil 
of  Prof>o«o<j  Antttftn*  StiiiOture«  In  ttie 

Amatwjr  Radio  Servtc* 

CominiHion. 

Pma]  nik« 


SUMMAJiv:  The  Commiieion  ii  b mending 
FartA  17  and  ffT  of  iti  nilei  to  simplify  its 
pnx^ediire  for  proceiAtrij  requests  toe 
appru^aJ  of  Amateuf  Radio  itation 
antectQi  •tructurr*  with  regard  to 
po^ibLe  haxard  to  air  navigatioiL  The 
ComiDlaiion  ii  alsa  maidng  an  «<titoiial 
change  tq  Conform  a  rule  tectioQ  la  Part 
97  to  a  panQel  rule  ftectios  m  Part  17, 
EFFiCTtvi  DATV:  Hie  amcndmantj  bemg 
adopted  are  lubjcict  to  the  dearmnce  of 
reporting  reqiiirempnta  by  the  General 
Accountifig  OfTice.  the  elective  date  of 
lius  action  will  be  annoiincedl  by  public 
notice  in  the  near  futuni- 
JUMMC94:  Federal  C«>nimunicationB 
Commission,  WaBh^ngtorip  DC.  20&54. 

FOR  FimTNEPt  IHFOftMATKM  CONTACT: 

)oKn  B,  Johnston,  Privata  Radio  Bureau 
SUPf>L£MEMTWIV  INFOnMATIOM; 

In  tha  nuittar  of  changes  in  procedures 
for  approval  of  propi>i»ed  antenna 
structurea  In  the  Amateur  Radio  Service. 

Adopted:  fftnuary  S^  19B1. 
Rflteaard-  ]nnuary  21,  liSil. 
By  the  CoauukfliioTi-  Chairman  Ferrift  abidnt. 

1.  Sectjen  303(q)  of  the 
Cunimuniciatfons  Act  of  19!^  aa 
amendedL  provide*  that  the  Comml^lofl 
shall  "have  au!hodty  to  require  the 
painting  and /or  iUumltiation  of  radio 
towers  if  and  wheQ  in  ItA  judgnienl  *  *  * 
there  ii  a  reaaon^bte  pOi^fiibiUty  that 


they  may  connUtute.  a  menace  to  air 
navigation."  Part  17  of  the  Commjaslon's 
rule^  seta  Forth  criteria  and  procedures 
by  which  tha  Commisamn  exerms^ss  thla 
authority. 

Z,  Is  the  Araatatir  Radio  ServicSp  ua 
ftDlenna  stfucture  which  would  excsetl 
certain  height  limiLatiorit  (s«t  Forth  in 
I  97  4S)  may  oot  be  erected  Of  ufiad 
uoieia  prior  approval  by  the 
CommiiLBion  hai  been  obtamed 
Ctjrreiitiy,  amataur  radio  operators 
obtain  ihis  approval  by  Eliiig  FCC  Forma 
eiO  and  714  wiih  the  Comj^iasioo  and 
FAA  Form  7460-1  wfith  the  FAA.  These 
requetts  for  antenna  structure  approval 
are  processed  partially  at  the  Private 
Kadio  Bureau  Uc^naing  facility  in 
Gettysburg.  Pa-  and  parUally  at  E^B 
Antenna  Survey  Brandi  in  Wafihingtont 

3,  We  are  amendliig  E^rts  17  and  97  of 
our  rules  to  allow  amateur  radio 
operators  to  file  a  single  form  to  obtain 
approval  of  proposed  antenna 
siructuree.  ins  lead  of  the  two  forms  feiO 
and  714)  currently  required.  By  this 
action,  wo  are  simplifying  the  antenna 
approval  process  for  both  Amateur 
Radio  Ik^naees  and  ihe  Commission. 
Ail  antenna  structure  approval  requests 
Filed  on  the  new  Form  wiU  be  processed 
entirety  in  Washington,  DC  by  the 
Antenna  Survey  Branch. 

4.  We  are  also  amending  paragraph 
La}  of  I  07  45  to  agree  with  the  current 
wording  of  1 17  J  of  the  rules.  Since 
Amateur  Radio  Service  ticensees  are 
■ol^ect  to  the  proviaiona  of  Part  17.  this 
atnendmeni  is  editorial  In  nature  and 
imposes  no  new  rei|uirementa, 

B.  Siacm  ihe  rv^^  changes  herein 


ordered  concern  the  Commission^i 
antenna  approval  procadurea  and 
pmctiotf,  and  also  involve  an  editoHa] 
amendment  to  conform  Part  97  ^nuteur 
Radio  Sarf  ica  Rules  to  Part  17  antenna 
requiramanta,  we  are  dispeiuing  with 
Ihe  prior  notice  and  public  procedure 
provitiojiti  of  the  Adminiitrattve 
Procedura  Act  [aee  5  U.S.C  W3(h|  (A) 
and  [B]).  However,  ai  the  a  man  dm  an  t« 
btiing  adopted  art  subject  to  the 
cleartnci  of  raportiivg  requlramsita  by 
the  Gensfsl  Accounting  OfAca,  the 
effoctivt  data  of  this  acHon  will  be 
announced  by  public  notioa  In  tb*  fm&r 
lutum. 

B.  For  informatton  on  Iheae  rule 
changes  contact  John  B.  Johnston.  {202J 
e32-4!M^. 

f5«a.  4.  303.  307.  4i  Stat,  as  amended  lOOa 
1062,  lOel;  AT  USQ  1».  303,  307]. 

Fidtrra]  ConununlsMtumt  CommistKiDk 

WUtias  ^.  Tncuics, 
S»£ntery. 

ApiKtulix 

PABT  tf— COMSTRUCnON, 
HARKING,  AND  UOKnilO  OF 
ANTENiNA  STRUCTURES 

f.  Part  17  of  Chapter  I  of  Title  47  of  tha 
Code  of  Federal  Regutatfons  is 
emsfulad.  ei  followa: 

in  i  17.4,  paragraph  [al  is  revised,  and 
a  new  paragraph  (h)  is  added: 

S  17.4    Commlsaion  consk]«rat1ofi  of 
proponad  anianna  atriicture  wdh  rtaptct  lo 
possible  haxard  to  air  navi^atktn. 

(a)  Except  as  provided  in  parngmph 
(h]  of  this  section,  all  applications  are 
reviewed  to  determine  whether  there  It 
a  requirement  that  the  applicant  File  a 
Notice  of  Proposed  Construction  or 
AJ tern t ion  [FAA  Form  7460-1)  with  the 

Federal  Aviation  Administraiion. 

•        •        •        •        « 

(hj  Applications  for  amaleor  radio 
ilatlon  [icenses  and  RACES  station 
licentet  are  not  reviewed  for  antenna 
strtjclure  approval  Applicants  and 
licensees  in  those  services  may  not  erect 
Of  use  an  antenna  which  exceeds  the 
bright  limiLationa  contained  in  §§  17.7 


and  17,14  of  this  chapter  unleBs  notice 
has  been  filed  with  both  the  FAA  on 
FAA  Form  7460-1  and  with  the 

Commission  on  FCC  Form and 

pHor  approval  by  the  Commisnion  has 
been  obtained^ 


PART  97— AMATEUR  RADIO  SERVICE 

IL  Part  97  of  Chapter  I  of  Title  47  of 
the  Code  of  Federal  Regulations  is 
amended,  as  follows: 

In  i  97.45  paragraph  {a)  introductory 
f  extend  subparagraph  (3)  thereof  are 
revised  as  Follows.  AIjo.  a  new 
aubpMragraph  (4}  is  ad  dad  to  paragraph 


*  « 


*  « 


I  97j«S    Urmtettona  ofi  arvtafma 

(ij  Except  as  provided  in  paragraph 
(b)  of  this  section,  an  antenna  For  a 
Station  i£i  the  Amateur  Radio  Service 
which  exceadt  the  Following  height 
llmiLa  lions  may  not  be  ertf^ted  or  used 
tjfiletft  notifc  has  been  filed  with  both 
tha  FAA  OQ  FAA  Form  74II0N'1  and  with 
the  CommJBsion  on  FCC  Form         .  aikd 
prior  approval  by  the  CominiiiiQn  has 
bwD  obtained  for 

m 
m 

f3)  When  requested  by  the  FAA.  any 
construction  or  alteration  that  would  be 
in  an  instrument  approatih  area  {dp fined 
in  the  FAA  standards  governing 
instrument  approach  procedures}  and 
availabla  Lnformetion  indicates  it  might 
exceed  an  obstruction  standard  of  the 
FAA  (S  17.7[c)  of  thie  chapter), 

(4)  Any  construction  or  altera  lion  on 
any  of  the  following  airports,  including 
heliports  (}  17.7(dj  of  this  chapter). 

(ij  An  airport  that  is  available  For 
public  uae  and  is  Hated  in  the  Airpori 
Directory  of  the  current  Airman's 
Information  Manuel  or  in  either  the 
Alaska  or  Pacific  AJrman's  Guide  and 
Chart  Supplement 

(iij  An  airport  under  conatrucf ion.  that 
Is  the  subject  of  a  notice  or  proposal  on 
tile  with  the  Federal  Aviation 
Administration,  and  except  For  mililary 
ttii-ports,  it  IS  clearly  indicated  Lhfit  the 
airport  will  be  available  for  public  use. 

(iii)  An  airptirt  that  la  o|>erated  b;^  an 
armed  force  of  the  United  Statea. 


VAN  I -PLATE 


WIXYZ 


>-437  VEHICLE 

CALL  SIGN  PLATE 
-WEATHERPROOF  - 
-  DURABLE  PLEXIGLAS 


YOUR  CALL  OR  NAME  IN  ATTRACTIVE  RAISED  PLEXIGLAS 
LETTERS  (SPECIFY  BLACK  OR  WHITE!  UP  TO  EIGHT  WELDED 
ON  A  8LUE  OR  WHITE  PLEXIGLAS  MOUNTING  PLATE. 


VANi  PLATE  -$3.95 

HEAVY  CHFIOME  FRAME  -  $2.99 


UPS  CHARGE  -  $1.95 
24'HDUn  DELIVERY 


VANI    -    PLATE    COMPANY 

P.O   BOX  136.  W.  Y.^rmouih,  MA  02673 

(617)  394  8B9B 


PIPEOPLE  WHO  KNOW  QUALITY 


AND  NEED  RELIABIUTY 
Demand  FOX-TANGO  Filters 


WANT  TO  KNOW  WHY? 

Send  for  descripiive  brochure  and  information 

FOX-TANGO  OWNERS:  JOIN  FOX-TANGO  OLUB 

SB.DD  US.  S9.00  L  ANADA— SllOVEftSEAS 

>ul  n  %  mAh  VI  .>  Mii»V* 


^323 


FOX'TANGO  CORPORA  TfON 

fletr  f^9*4S.  WW/  Palm  Bml/p,  f-lt>rwia  3S406 


i*^  RM^i- Se/v/c^— £M  page  730 
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LOOKm  ivEsr 


from  page  138 

hope  to  be  able  to  discuss  the 
important  points  of  the  pro* 
posed  rules  in  the  column  the 
next  few  months.  At  this  time, 
everything  is  just  innuendo  and 
rumor  except  the  already  well- 
publicized  points,  I  guess  there 
will  be  some  who  say  that  this 
latest  "bug*'  in  the  FCC's  eye 


was  caused  by  the  modelers.  1 
doubt  it  (f  there  is  anything  to  it, 
and  If  amateurs  eventually  lose 
Rye  privileges  on  six  meters,  it 
will  probably  be  the  result  of  in- 
ternal FCC  policy  more  than 
anything  else. 

Oh,  yes,  lest  I  forget:  It  seems 
that  there  are  many  differing  In- 
terpretations of  Carson's  Rute 


as  there  are  engineers.  I  suspect 

that  all  are  correct  In  some  way. 
Not  being  an  engineer  myself  I 
hazard  to  venture  any  further 
guesses.  1  learned  of  the  ex- 
istence of  Carson's  Rule  during 
the  time  I  was  heavily  involved  in 
two-meter  repealer  coordina- 
tion activities  here  in  the  south- 
west,  this  during  the  time  we 
were  considering  whether  to  go 
upright  or  invert  the  15-l<Hz  ter* 
tiary  channels.  When  applied, 
both  the  definition  you  give  and 
that  utilized  by  the  then  SCRA 
seem  applicable.  Another  result 
of  the  bandpian  article  has  been 
a  myriad  of  interpretations  of 
the  aforementioned   Carson's 


Rule.  The  basic  differences  are 
semantic  in  nature. 

Again,  Lew,  thanks  very  much 
for  taking  the  time  for  writing 
the  detailed  tetter.  As  I  said  in 
the  note  of  two  weef^s  back,  I 
will  endeavor  to  see  that  it  ap* 
pears  In  print. 

The  last  two  Looking  West 

columns  might  be  described 
best  as  a  discoy rse  between  two 
amateurs  who  have  sincere  corn 
cern  for  the  future  of  an  Impor- 
tant amateur  band.  There  is  no 
doubt  that  our  end  ob[ectives 
are  the  same.  We  differ  only  in 
the  way  we  approach  solvl  ng  the 
dilemma. 


SOCMl  EVENTS 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-avaUabfe  basis.  The 
foiiowing  information  should  be 
mcfuded  m  every  announce- 
ment: sponsor,  event,  date^ 
time,  pface,  city,  state,  admis- 
sion charge  (if  any),  features, 
tatk-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  pface. 
They  shoufd  be  sent  directly  to 
Editorial  Offices,  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458.  Attn:  Social  Events. 

SUNNYVALE  CA 
MAY  1-3 

The  West  Coast  UHF  Society 
and  Project  OSCAR,  Inc.,  will 
hold  the  26th  Annual  West 
Coast  UHF  Conference  on  May 
1-3,  1981,  at  the  Sunnyvale 
Hlltonp  1250  Lakeside  Drive, 
Sunnyvale  CA  940S6.  There  will 
be  registration  Friday  night  and 
a  social  in  the  hospitality  room. 
Saturday  registration  wili  t>egin 
at  6:15  am  and  be  followed  by 
orientation,  technical  sessions, 
a  barbeque  cookout  luncheon, 
prize  drawings  in  the  afternoon, 
and  dinner,  Saturday  night  wilt 
also  include  noise  figure  mea- 
surements. Sunday  morning  will 
feature  a  show-and-tell  of  home- 
brew projects,  as  well  as  anten- 
na measurements  tests.  Pre-reg- 
istration  Is  $5.00;  cost  at  the 
door  will  be  $8.00.  For  more  in- 
formation or  pre*registration 
send  an  SASE  to  West  Coast 


UHF  Conference,  PO  Box  5283. 
San  Mateo  CA  94402. 

GRAY  IN 
MAY  2-3 

The  Bristol  Amateur  Radio 
Club,  the  Johnson  City  Amateur 
Radio  Association,  and  the 
Kingsport  Amateur  Radio  Club 
wili  hold  their  first  annual  Tri- 
Cities  Hamfeston  May  2-3, 19B1, 
at  the  Appalachian  Fairgrounds, 
norih  of  Johnson  City  (off  High- 
way 137),  Gray  TN,  from  9:00  am 
to  5:00  pm  on  Saturday  and  from 
3:00  am  to  4:00  pm  on  Sunday. 
The  dealer  space  charge  at  the 
door  is  S30.00  for  the  weekend 
for  a  10  X  12  space.  The  dealer 
charge  also  includes  security 
and  admission  for  five  employ- 
ees. There  are  approximately  40 
RV  spaces  with  complete  hook- 
ups renting  for  $5.00  per  night 
inside  the  fairgrounds.  Motels 
are  available  nearby.  Dealers 
can  set  up  anytime  after  Friday 
noon  or  after  6:00  am  Saturday 
and  Sunday.  Further  informa- 
tion can  be  obtained  by  writing 
Mary  S.  Biggs  KA4EXP,  Secre- 
tary-Treasurer, Tri'Citles  Han> 
fest,  PO  Box  3682  CRS,  Johnson 
City  TN  37601 ,  or  phoning  either 
(615>'928-1818  or  (615)-2S2- 
1711-x3a0. 

GREENVILLE  SC 
MAY  2-3 

The  Blue  Ridge  Amateur 
Radio  Society  will  hold  its  an> 
nual  hamfest  on  May  2-3.  1981, 
at  the  American  Legion  Fair- 
grounds, Highway  25  bypass, 


Greenville  SC.  On  Saturday, 
FCC  exams  will  be  given  at 
Greenville  Tech  from  10:00  am 
till  3:00  pm.  Other  features  will 
include  dealer  exhibits,  inside 
flea  markets,  chicken/pork 
plates,  prizes,  overnight  RV 
parking,  and  motel  rooms  avail- 
able at  the  Ramada  Inn  (1*600- 
226^2000). 


WOODBRIDGE  NJ 
MAY  2 

The  DeVry  Technical  Institute 
Amateur  Radio  Club  (WA2MDT) 
will  hold  its  fifth  annual  amateur 
radio  and  computer  flea  market 
on  May  2r  1981,  at  DeVry  Techni- 
cal Institute,  479  Green  Street, 
Wood  bridge  N  J.  The  flea  market 
will  begin  at  9:00  am  and  for 
those  who  wish  to  set  up  tables, 
a  fee  of  S3.00  will  be  charged. 
Talk-in  on  146.520  beginning  at 
8:00  am.  For  further  Information, 
call  Frank  Koempei  WB2JKU  at 
634-3460  or  Steve  Hajducek 
KA2IFX  at  727-5962. 


MEADViLLE  PA 
MAY  2 

The  seventh  annual  North* 
western  Pennsylvania  Hamfest 
will  be  held  on  May  2.  1981,  at 
the  Crawford  County  Fair- 
grounds. Meadvilie  PA.  The 
gates  wtH  open  at  8:00  am.  Ad- 
mission is  $3.00;  children  under 
12  will  be  admitted  free.  Indoor 
table  spaces  are  $5.00  per  space 
and  outdoor  car  spaces  are 
$2.00-  Bring  your  own  tables.  Re- 
freshments will  be  available. 
Commercial  displays  are  wel- 
come. Talk'in  on  .04/ .64,  .81^.21, 
and  .63/.03.  For  information, 
write  CARS,  PO  BoM  653,  Mead- 
ville  PA  16335,  Atienlion:  Ham- 
test  Committee. 


LYNCHBURG 
MAYS 

The  Lynchburg  Amateur 
Radio  Club  will  hold  its  third  an- 
nual swapfest  at  Brookville  High 
School  in  Lynchburg  on  Sunday, 
May  3,  beginning  at  10:00  am, 
Tables,  food  service,  and  plenty 
of  free  parking  will  be  available. 
Taik4n  on  146  01/61  and  146.52 
simplex.  For  further  Informa- 
lion,  contact  Kenneth  0,  Grimm 
K4XI_,  505  Hayes  Dr..  Lynchburg 
VA  24502, 

STIRLING  m 
MAY  3 

The  Tri-County  Radio  Associ* 
ation  will  hold  its  annual  indoor 
hamfest  flea  market  on  May  3, 
1961,  at  the  Passaic  Township 
Youth  Center,  Valley  Road,  Stir- 
ling NJ,  from  9:00  am  to  4:00  pm. 
A  donation  is  $2.00  and  the  ta- 
bles are  S5.00.  Hot  food  and  re- 
freshments will  be  served.  An 
loom  IC-2AT  will  be  one  of  the 
many  door  prizes.  Talk-In  on 
147.855;.255  or  146.52.  For  infor- 
mation, write  TCRA,  Box  412, 
Scotch  Plains  NJ  07076,  or  call 
Herb  Kiawunn  W2CHA  at  (201)- 
647-3461, 

PENNS  PARK  PA 
MAY  3 

The  Warminster  Amateur 
Radio  Club  will  hold  the  7th  an- 
nual Ham-Mart  on  Sunday^  May 
3, 1981 ,  from  9:00  am  to  4:00  pm 
(rain  or  shine)  at  a  new  location, 
Middleton  Grange  Fairgrounds, 
just  minutes  from  1-95  or  the 
Pennsylvania  Turnpike  on 
Penns  Park  Road^  Penns  Park 
PA.  Featured  will  be  door  prizes, 
plus  a  grand  pri^e  to  be  drawn  at 
3:00  pm,  a  flea  market,  a  free  FM 
Clinic,  and  an  auction.  There  will 
be  refreshments^  rest  rooms, 
and  shelter  available.  Reglstra- 
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tion  is  $3  00  per  person,  which 
includes  one  ticket  for  door 
prizes.  YLs,  XYLs,  and  children 
under  14  will  be  admirted  free. 
Seller  (tailgater)  spaces  are 
$2.00  (with  tables  available). 
Talk-in  on  146.52  or  WARC 
147.69/09.  For  additional  infor- 
mat  ion,  write  WARC,  PO  Box 
113,  Warminster  PA  18974,  or 
call  li^ark  H^nkel  WA3QVU  at 
{215)<657-7295. 

SULLIVAN  IL 
MAY  3 

The  20th  annual  MogrtrJe 
Amateur  Radio  Klub  Hamfesl 
will  be  held  on  f^ay  3,  1981,  at 
the  Moultrie  County  4-H  Center 
Fairgrounds,  located  5  miles 
east  of  Su  Iff  van  lU  on  Cad  well 
Road.  There  will  be  a  heated  in- 
door and  a  large,  covered  out* 
door  flea  market.  There  is  no 
charge  to  vendors.  Space  is 
available  on  a  first -come,  ftrst- 
served  basis.  Talk-in  on  146.94 
and  146.055./.655.  For  more 
information,  write  MARK,  PO 
Box  327,  Mattoon  IL  61938, 

EAST  HARTFORD  CT 
MAY  3 

The  Pioneer  Valley  Radio  As- 
sociation will  sponsor  Its  fourth 
annual  flea  market  on  Sunday, 
May3p  1981,  at  a  new  location  in 
the  George  Penny  High  School, 
East  Hartford  CT,  from  10:00  am 
to  4:00  pm.  The  admission  dona- 
tion is  $1.00  and  tabfes  are 
$8,50.  For  advance  table  reser- 
vations  or  information^  contact 
Arnie  K1NFE,  PO  Drawer  M, 
PlainvilleCT  06062. 

DEERFIELD  HH 
MAY  9 

The  Hosstraders  witi  hold 
their  eighth  annual  tailgate 
swapfest  all  day  on  Saturday, 
May  a  198t  at  the  Oeerfield 
Fairgrounds,  Deerfield  NH,  Ad- 
mission is  $1.00,  which  includes 
tailgating  and  commercial  deal- 
ers. Profits  will  benefit  the 
Boston  Burn  Unit  of  the  Shrin- 
ers'  Hospital  for  Crippled 
Children.  Last  year  we  donated 
$2,058.16.  Talk-in  on  .52  and 
146.40/1 47.00,  For  more  informa- 
tion, send  an  SASE  to  Joe 
KIRQG,  Star  Route,  Box  56, 
Bucksport  ME  04415;  Norm 
WA1IVB,  RFD  Box  28,  West 
Baldwin  ME  04091;  or  Bob 
W1GWU,   Walton   Road,   Sea^ 

brook  NH  03874. 

CEOARBURG  Wl 
MAY  9 

The  Ozaukee  Radio  Club  will 


hold  its  annual  indoor  swapfest 
on  Saturday,  May  9, 1981,  at  the 
Cedarburg  Community  Center 
Gym,  Washington  Avenue,  Ce- 
darburg WL  Cedarburg  is  22 
miles  north  of  Milwaukee.  [!kx}rs 
will  open  at  8:00  am  for  the 
general  public  and  7:00  am  for 
table  setup.  Admission  is  $2.00 
in  advance  and  $3.00  at  the  door. 
Tables  are  $3.00  per  6  feet  (ad- 
vance purchases  are  recom- 
mended). Features  will  include 
door  prizes,  food,  refreshments, 
and  free  parking,  Talk*in  on 
146.37/.97  and  146.52.  For  more 
information  or  advance  tickets, 
send  an  SASE  to  Ozaukee  Radio 
Club,  PO  Box  13,  Port  Washing- 
ton Wl  53074. 

CADILLAC  Ml 
MAY  16 

The  Wexaukee  Amateur 
Radio  Association  will  hold  its 
21  St  annual  Swap  Shop  &  Eye- 
ball QSO  on  Saturday,  May  16, 
1981,  at  the  Michigan  National 
Guard  Armory.  Haynes  Street, 
CadiMac  Ml  from  9:00  am  to  4:00 
pm.  Admission  is  $2.00,  and 
e-foot  tables  are  $3.00.  There 
will  be  a  grand  prize,  a  Yaesu  FT* 
207R   hand-held   transceiver, 


plus  many  smaller  prizes.  A 
lunch  counter  and  parking  will 
be  available,  as  well  as  camping 
in  the  immediate  area,  and  free 
transportation  for  flying  to  and 
from  the  Wexford  Ctounty  Air- 
port, Talk-in  on  146.37/.97.  For 
further  information,  contact  the 
Wexaukee  Amateur  Radio  Asso^ 
ciation.  Box  163,  Cadrllac  Ml 
49601 , 

SILOAM  SPRINGS  AR 
MAY  16 

The  Northwest  Arkansas 
Amateur  Radio  Club,  Inc.,  will 
hold  its  1st  annual  hamfesti 
swapmeet  on  Saturday,  May  16. 
1981,  at  the  Si  loam  Springs 
Community  Building,  Si  loam 
Springs  AR,  from  8:00  am  to  5:00 
pm.  It  will  be  all  indoors  and 
commercial  exhibitors'  tables 
are  free.  Flea  market  tables  are 
$2,00  each.  Doors  open  at  6:00 
am  for  setting  up  tables.  Great 
prizes  will  be  available,  in* 
eluding  a  TS-e30.  There  wifl  be 
refreshments  and  free  parking. 
Talk-in  on  .16/.76  or  .62  simplex. 
For  more  information,  send  an 
SASE  to  Bob  Harmon  W5SEP, 
Route  1,  Box  13E,  Elkins  AR 
72727. 


KEY  WEST  Ft 
MAY  16-17 

The  annual  Gonchfest  will  be 
held  on  May  16-17,  1981,  in  Key 
West  FL  Activities  will  include 
an  ali-you-can-eat  conch  dinner 
on  Saturday  night,  a  social  hour, 
a  free  conch  train  tour,  a  free 
conch  trolley  ride,  a  conch  shell 
blowing  contest,  and  prizes.  A 
discount  book  for  many  Key 
West  attractions  wiff  be  avail- 
able. Gonchfest  tickets  are 
$25.00  per  person,  tickets  for 
harmonics  (12  and  under)  are 
$15.00  each,  and  rooms  at  the 
Sportsmen's  Inn  are  $34.00. 
Tickets  incfude  Saturday  night 
dinner,  three  free  drinks  at  the 
social  hour,  the  Sunday  morning 
continental  breakfast  at  the 
Sportsmen's  Inn,  and  the  dis- 
count book.  For  more  informa* 
tion  and  advance  reservations, 
write  Key  West  Amateur  Radio 
Club.  Inc.,  PO  Box  2371,  Key 
West  FL  33040. 

DURHAM  NC 
MAY  16-17 

The  Durham  FM  Association 
will  hold  its  Durhamfest  '81  on 
May    16-17,   1981.   at    South 


. ,  .ixt  last . . . 
your  shack  organized! 

A  beautiful  piece  of  fumiture  —  your  XYL  wifl  love  it! 

$16450  S-F  RADIO  DESK 

Deluxe-  Ready  to  Assemble 


De^fgned  with  angled  rear  shelf  tor  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Wafnut  or  Teak  Slain. 

Floor  Spacar  39"  Wide  by  30"  D««p 

Additfonjl  Information  on  RftQuent. 

QiMlKS.  Money  Orders  B«irtkAm«ncar(i 
end  Mssler  Ctar^  Accopted 

f.O*B.  Ctilvar  City,  On  Catd  Atfd  fi%  SilesTax.) 
. DEALER  tNQUIRIES  INViTPD 

S-f  Hmoletfr  Radio  /etYice/ 

43«4  KEYSTONE  AVENUE  *  CULVER  CITY.  CALIF    90230  -  PHONE  (213)  837^70 


$1 


Also  Avail4bl« 

Ffoof  Space:  5t    Wide  by  30    Deep 

$19250 


•^65 


f 


I 


CENTRAL  NEW  YORK'S  MOST  COMPLETE  HAM  DEALER^ 

^^—-—-—         DRAKE 
ICOM  H^d^m^n        TR7  DR7 

IC-720 


YAESU 


ROBOT 

eoo 


KENWOOD 
TS830S 


'V  > 


r707 


Featuring  Kenwood,  Yaesu,  Icom,  Drake,  Ten*Tec,  Swan.  Ctentron,  Alpha,  Robot 
MFJ,  Tempo.  Astfon,  KLM,  Hy  Gam.  Mosley,  Larsen.  Cushcrafl,  Hustler.  Mini 
Products.  Bird.  Mirage*  Vibroplex,  Bencher,  Info^Tech,  Universal  Towers, 
Call  book,  ARRL.  Astatic^  Shu  re.  We  servfce  everything  we  seUf 

Write  or  call  for  quote.  You  Won't  Be  Disappointed. 
We  are  just  a  few  minutes  off  the  NYS  Thruway  <l-90^  Exit  32 


OUT  OF  STATE 
CALL  TOLL  FREE 


ONEIDA  COUNTY  AIRPORTTERMINAL  BUILDING 


800-448-9338 


ORISKANY,  NEW  YORK  13424 

H.Y.  Res.  Call  aiSj  337-0203  or  736-04  70 


(^3&7 


Warren -K21XK 
Bob-WA2MSH 


1^  PtBader  SsrvfCB — see  p^ge  f30 
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Square  Mall,  Durham  NC.  There 
will  be  a  large  covered  flea 
market,  and  rental  tables  will  be 
available.  General  admission  is 
$3.00  with  no  additional  charges 
for  tailgaters  or  dealers'  spaces. 
On  May  17  there  will  be  ladies* 
bfngo,  Talk-In  on  147.825/.225p 
146„52.  and  222.34/223.94.  For 
further  I nf ormation  and  advance 
tickets,  write  Durham  FM  Asso- 
elation,  PO  Box  8651,  Durham 
NC  27707. 

EASTON  MD 
MAY  17 

The  seventh  annual  Easton 
Amateur  Radio  Society  hamfest 
wiB  be  held  on  May  17, 1961,  rain 
or  shine,  from  10:00  am  to  4:00 
pm  at  the  Easton  Senior  High 
School  cafetorium  on  Route  50^ 
just  south  of  Easton  at  mile  mar- 
ker 66.  Donation  is  $2.00,  with  an 
additional  $2.00  for  tables  or 
tailgaters.  Talk-in  on  ,52  simplex 
and  146.445/147.045  on  the  re- 
peater in  Easton,  For  more  de- 
tails, write  R.  C.  Thompson 
KA3BKW,  PO  Box  1473,  Easton 
MD  21601,  or  Easton  Amateur 
Radio  Society  f  Inc,  Box  781, 
Easton  MD  21601. 

EVANSVILLE  IN 
WAY  17 

The  Tri-State  Amateur  Radio 
Society  wMI  hold  its  annual  ham- 
fest on  May  17, 1981,  at  the  Van- 
derburgh County  4-H  Center, 
Evansviile  IN.  There  will  be  an 
air-condHioned  indoor  flea  mar- 
ket, and  over  70  indoor  tables 
will  be  available.  Adult  admis- 
sion is  $1.00.  An  outdoor  flea 
market  will  also  be  featured. 
TalMn  on  147J5/;15  or  146,19/ 
J9.  For  further  information,  con- 
tact Tom  WA9QDZ.  2851  Way- 
side Drive,  Evansviile  IN  47711, 

ATHENS  OH 
MAY  17 

The  Athens  County  Amateur 
Radio  Association's  annual 
hamfest  will  be  held  on  Sunday, 
May  17, 1981,  at  the  Athens  City 
Recreation  Center,  East  State 
Street,  Athens  OH,  from  8:00  am 
to  4:00  pm.  Tickets  are  $1.00  in 
advance,  $1.50  at  the  gate. 
There  will  be  a  free  flea  market 
foreJectfonics-related  items  in  a 
large  outdoor,  paved  area.  Some 
Indoor  space  will  be  available  on 
a  first-come,  first-served  basis. 
Setup  will  be  at  7:00  am.  Food 
and  plenty  of  free  parking  wift  be 
available.  Several  restaurants 
and  a  recreation  area  are  adja^ 
cent  to  the  Athens  Mali.  Talk-in 
on  .34/.94.  For  further  informa- 


tion, send  an  SASE  to  ACARA, 
c/o  Jeff  White  WDSOXK,  PO  Box 
767.  Athens  OH  45701,  or  tele- 
phone Joe  Follrod  WB8DOD  at 
(614>797<4874. 

WEBSTER  MA 
MAY  17 

The  Eastern  Connecticut 
Amateur  Radio  Association  will 
hold  its  seventh  annual  hamfest 
and  flea  market  on  May  1 7, 1 981 , 
rain  or  shine,  at  Point  Breeze 
Restaurant,  Webster  MA.  For 
more  information,  contact 
Richard  Spahl  K1SYI,  Lake  Park- 
way, Webster  MA  01570,  or  call 
(617>943-4420  after  8:00  pm, 

BOULDER  CO 
MAY  17 

The  Rocky  Mountain  VHF  So- 
ciety will  hotd  the  annual  spring 
hamfest  on  Sunday,  May  17, 
1981,  from  9:00  am  to  4:00  pm, 
rain  or  shine,  at  the  Boulder  Na- 
tional Guard  Armory,  4750  North 
Broadway,  Boulder  CO.  The  ad- 
mission donation  will  be  $2.00 
per  family,  and  there  Is  no 
seller's  charge.  Setup  starts  at 
8:30  am  and  we  suggest  you 
bring  your  own  table.  The  door 
prizes  will  include  a  synthesized 
FM  transceiver,  and  extra  raffle 
tickets  wilk  t>e  available.  In  addi- 
tlon  to  the  big  ham  swap,  there 
will  be  formal  technical  demon- 
strations and  seminars,  cover- 
ing topics  such  as  fast-scan 
ham  TV,  microwaves,  satellite 
communications,  etc.  Food  and 
drink  will  be  available,  Talk-In  on 
146.1  a/.76  and  146.52.  For  more 
information,  contact  Richard 
Ferguson  KA0DXM,  1150  Albion 
Road,  Boulder  CO  80303,  or 
phone  t303)-499-2871. 

WABASH  IN 
MAY  17 

The  Wabash  County  Amateur 
Radio  Club  will  hold  its  13th  an- 
nual hamfest  on  Sunday,  May 
17, 1981,  from  6:00  am  until  3:00 
pm  at  the  Wabash  County  4-H 
Fairgrounds,  Wabash  IN.  Ad- 
mission will  be  $3.00  at  the  gate 
or  $2.50  In  advance.  There  will  be 
plenty  of  food  and  parking  avail- 
able,  as  well  as  camping  space 
for  Saturday  night.  Talk-in  on 
7,63/,03  or  .52.  For  tickets  or 
more  info,  send  an  SASE  to 
Dave  Spangler  N9ADO,  45  Grant 
Street,  Wabash  IN  46992* 

MARSHALL  MO 
MAY  17 

The  Indian  Foothills  Amateur 
Radio  Ciub  will  hold  its  6th  atv 
nual  hamfest  on  May  17, 1981,  a; 


ttie  Saline  County  Fairgrounds 
building,  Marshall  MO.  Tickets 
are  SZOO  each  or  3  for  $5.00  at 
the  door,  or  4  for  $5.00  In  ad- 
vance. There  is  no  charge  for 
tables  but  reservations  are  re- 
quested. Registration  will  be  at 
8:00  am  and  coffee  and  break- 
fast rolls  will  be  served  from  6:00 
am  to  10:00  am.  Lunch  (all  you 
can  eat)  wiii  be  at  11:30  am  and 
the  drawing  will  be  held  at  2:30 
pm  (with  a  first  prize  of  an  I  com 
IC-2AT).  Talk-in  on  .52,  .28/.88, 
and  147.84/.24.  For  information 
and  advanced  tickets,  contact 
Phyllis  French  WdWlE,  Route  4, 
Box  158,  Sedalla  MO  65301,  or 
phone  (8l6)-826-83l9  after  5:00 
pm  or  K6BVB  at  (816)-886-2837- 

rSLfP  LI  MY 
MAY  17 

The  Long  Island  Mobile  Ama- 
teur Radio  Club,  Inc.,  will  hold 
the  ARRL  Hamfair  '81  on  May 
17,  1981  (rain  date  June  7th),  at 
the  Islip  Speedway,  2  blocks 
south  on  Islip  Avenue  (Rte.  Ill) 
or  Exit  56,  General  admission  is 
$2.00  for  all  hams,  with  family 
members  admitted  free.  Each 
exhibitor  space  is  $4.00  and  ad* 
mlts  one  person.  Features  in- 
clude the  LIMRUN  at  11:00  am, 
over  350  computer  and  ham  ex- 
hibitors along  with  general  mer- 
chandise  and  swap  'n  shop, 
food  and  refreshments,  and 
many  awards  presented  through- 
out the  day.  Talk-in  on  146.25/ 
*85*  For  more  information,  call 
Sid  Wolin  K2UH  at  (516)^379- 
2861,  or  Hank  Wener  WB2ALW 
at  (516)*484'4322  in  the  evening. 

PITTSfiURGH  PA 
MAY  17 

The  27th  annual    Breeze 

Stiooters  Hamfest  will  be  hetd 
on  May  17,  1981,  from  noon  to 
5HX)  pm  at  the  White  Swan  Park, 
Rte.  60  {Parkway  West),  near  the 
Greater  Pittsburgh  International 
Airport,  Pittsburgh  PA.  Registra- 
tion is  S2.00,  or  three  for  $5.00. 
Activities  wiii  Include  a  large 
free  flea  market,  prizes,  con- 
tests, and  a  family  amusement 
park.  Sheltered  tables  for  ven- 
dors are  available  by  advance 
registration  oniy.  Talk-in  on 
.281 M  or  29.0.  For  further  infor- 
mation, contact  Don  MyslewskI 
K3CHD,  359  McMahon  Road, 
North  Huntmgdon  PA  15642. 

NEWPORT  Rl 
MAY  18 

The  Newport  County  Radio 
Club  wilt  hold  an  auction  on 
Monday,  May  18,  1981,  at  7:00 


pm  at  the  club  headquarters  In 
the  Seamen's  Church  Institute 
Building,  18  Market  Square, 
Newport  Rl.  Talk-In  on  147.96/36. 

GASTONIA  NC 
MAY  23 

The  Gastonia  Amateur  Radio 
Society  will  hold  its  fifth  annual 
hamfest  on  Saturday.  May  23, 
1981,  beginning  at  9:00  am,  at 
Karyae  Park  near  Sastonia  NC. 
Pre-registration  Is  $2.50  and 
tickets  at  the  gate  are  $3.00. 
Flea  market  tables  are  $5.00 
each,  with  a  limit  of  4.  Flea 
market  as  well  as  rag-chew 
space  will  be  provided,  Tailgat- 
ing  is  invited.  Exhibitors  may  set 
up  at  7:00  am.  Features  include 
refreshments,  a  grand  prize  of  a 
Kenwood  TS-520SE  tplus  other 
prizes),  a  bingo  hour,  plus  plenty 
of  parking  facilities.  Talk-in  on 
147.72/147.12  and  146.52  sim- 
plex. For  more  information,  con- 
tact the  hamfest  chairman, 
Glenn  Varner  W4PBQ,  1322 
Poston  Circle,  Gastonia  NC 
28052,  or  phone  t704)-866-8339. 

HAMBURG  PA 
MAY  24 

The  Reading  Radio  Club  will 
hold  its  third  annual  hamfest  on 
May  24,  1981,  rain  or  shine,  at 
the  Hamburg  Field  House,  Pine 
Street,  Hamburg  PA.  Adult  ad* 
mission  is  a  $2.00  donation.  Out- 
side space  is  $2,00  and  an  inside 
table  IS  $3.00,  Doors  will  open  at 
7:00  am  for  tailgaters  and  8:00 
am  for  the  public.  Door  prizes 
will  consist  of  cash  and  equip- 
ment* For  more  Information  and 
reservations,  write  Box  124, 
Reading  PA  19603. 

ST  PAUL  MN 

MAY  30 

The  North  Area  Repeater  As- 
sociation will  sponsor  a  swap- 
test  and  exposition  for  radio 
amateurs  and  computer  hob- 
byists on  May  30,  1981,  at  the 
Minnesota  Stale  Fairgrounds, 
St.  Paul  MN,  There  will  be  free 
overnight  parking  for  self-con- 
tained campers  on  May  29th.  Ex- 
hibits, booths,  and  prizes  will  be 
featured.  Admission  is  $3,00. 
For  information  or  reservations, 
write  Amateur  Fair,  PO  Box 
30054,  St.  Paul  MN  55175. 

COLUMBIA  SC 
MAY  30 

The  Columbia  Amateur  Radio 
Club  will  sponsor  the  4th  annual 
Columbia  Hamfest  on  Saturday, 
May  30,  1981,  at  Midlands  Tec 
College,  Beltllne  Campus.  Co- 
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lumbia  SC.  Doors  will  open  at 
9:00  am.  There  will  be  plenty  of 
room  available  for  the  outdoor 
flea  market  in  the  south  parking 
tot.  Dealer  displays  will  be  In- 
doors, and  the  food  stand  will  t>e 
on  campus.  Talk-in  on  ,34/,94, 
For  more  information,  please 
contact  Mr.  Bob  Burks  KQ4LB, 
CARC,  PO  Box  5802,  Columbia 
SC  29250,  or  phone  (803>- 
776-9054, 

QORHAM  ME 

MAY  30 

Th©  Portland  Amateur  Wire- 
less  Association  and  the  Univer- 
sity of  Southern  Maine/Gorham 
will  hoJd  an  amateur  radto  flea 
market  on  May  30,  1981,  from 
8:00  am  to  5:00  pm  at  the  gym 
and  the  parking  lot  (Inside  if  it 
rains)  at  the  University  of  South- 
ern Maine,  Gorham  ME  campus. 
The  cost  is  $1.00  per  person. 
Food  and  drinks  will  be  avail- 
able. For  more  information,  con- 
tact John  A.  Taylor  N1SD,  44 
Mitton  Street,  Portland  ME 
04102,  or  phone  {207)-773-2651 . 

HARTWELL  QA 
MAY  30-31 

The  Anderson,  Hartwell,  and 

Toccoa  Amateur  Radio  Clubs 
will  hold  the  3rd  annual  Lake 
Hart  well  Hamfest  on  May  30-31, 
1981 ,  at  the  Lake  Hartwell  Group 
Camp,  located  on  Highway  29,  4 
miles  north  of  Hartwell  GA.  Fea- 
tures Include  free  admission, 
free  camping,  and  free  flea-mar- 
ket  spaces.  Activites  include  live 
musical  entertainment,  tours  of 
Lake  Hartwell  dam  and  power 
house,  a  lelt-footed  CW  contest, 
a  horseshoe  tournament,  and 
many  other  activities  for  the 
whole  family.  Fishing,  swim- 
ming, and  camprng  are  available 
at  the  site.  The  campgrounds 
opens  at  6:00  pm  Friday  and  the 
main  prize  drawing  will  be  held 
at  2:00  pm  Sunday.  Talk-in  will 
be  on  146/1 9/.79,  147.93/,33,  and 
146.895/.295.  For  further  infof- 
matlon,  contact  Carl  Davis 
KY4T,  203  College  Avenue,  Hart- 
well GA  30643. 

RANCHO  CORDOVA  CA 
MAY  31 

The  North  Hiils  Radio  CJub 
will  hold  its  9th  annual  Sacra- 
mento Valley  Radio  Ham  Swap 
on  Sunday,  May  31,  1981,  from 
9:00  am  to  3:00  pm  at  the  Ma- 
chinists' Hali,  3081  Sunrise 
Boulevard,  Rancho  Cordova  CA. 
There  will  be  table  rentals,  food, 
club  auctions,  and  prizes.  Ad- 


mission Is  free.  Talk- In  on 
144.59/145.19  and  223.18(224.78. 
For  further  information,  contact 
NHRC,  W6BWZ,  PO  Box  41635. 
Sacramento  CA  95841. 

WEST  FRIENDSHIP  MD 
MAY  31 

The  Maryland  FM  Association 
wili  hold  its  annual  hamfest/ 
computer  show  on  Sunday.  May 
31,  1981,  at  the  Howard  County 
Fairgrounds,  West  Friendship 
MD,  from  8:00  am  to 4:00  pm.  Ad- 
mission is  a  $3.00  donation,  tall- 
gating  Is  $2.00,  and  tables  are 
$6.00.  Talk* in  on  146.16/76,  For 
more  information,  write  MFMA, 
c/o  Heru  Walmsley.  Post  Office* 
Harmans  MP,  or  phone  (301^ 
766-3545. 

TRENTON  m 
MAY  31 

The  Humboldt  Amateur  Radio 
Club  will  hold  Its  annual  ham- 
fest on  Sunday,  May  31, 1981.  at 
Shady  Acres  City  Park,  Trenton 
TN.  Featured  will  be  a  flea 
market,  prizes,  ladies'  activities, 
and  light  lunches.  There  are  res- 
taurants available  nearby;  also 
available  will  be  overnight  park- 
ing for  a  limited  number  of  RVs. 
There  is  no  admission  charge. 
Talk-in  on  146.37/.97.  For  further 
information,  contact  Ed  Holmes 
V/4IGW,501  N.  18  Avenue.  Hum- 
boldt TN  38343 

GRAND  RAPIDS  Mt 
JUN0 

The  Independent  Repeater 
Association  will  hold  the  Grand 
Rapids  Spring  Swap  &  Shop  on 
Saturday,  June  6.  1981,  at  the 
National  Guard  Armory,  44th 
Street,  just  1/4  mile  west  of  US 
131.  There  will  be  door  prizes, 
dealers,  food,  and  Indoor  swap 
area,  forums,  and  trunk  sales. 
Reserved  dealer  area  is  avail- 
able. Doors  open  at  6:00  am. 
Tickets  are  $2.00  and  indoor 
tables  are  $5.00.  Talk-in  on 
147J65.  For  further  Information, 
contact  David  Jenlsta  WDSNZZp 
437  Airview  SE,  Wyoming  Ml 
49508. 

MANASSAS  VA 
JUN  7 

The  Ole  Virginia  Hams  Ama- 
teur Radio  Club,  Inc.,  will  hotd 
its  annual  Manassas  Hamfest 
on  Sunday,  June  7,  1981,  at  the 
Prince  William  County  Fair- 
grounds, Route  234,  Manassas 
VA.  Booths  are  available.  Ad- 
mission is  $3.00,  children  under 
12  wfU  be  admitted  free,  and  tail- 
gaters  will  be  charged  an  addU 


tfonat  $2.00.  Features  will  in- 
clude a  ladies'  program,  indoor 
and  outdoor  exhibit  areas,  a  full 
breakfast  and  lunch,  children's 
entertainment,  CW  proficiency 
awards,  and  QSL  bureaus.  Talk* 
In  on  146.37/146.97  repeater 
(W1CR0)  and  146.52  simplex. 
For  booth  reservations,  contact 
Joseph  A.  Schlatter  K4FPT,  Ole 
Virginia  Hams  ARC,  Inc.,  PO  Box 
1255,  Manassas  VA  22110. 

CHELSEA  Ml 
JUN  7 

The  Chelsea  Swap  and  Shop 
will  be  held  on  Sunday,  June  7, 
1981,  at  the  Chelsea  Fair- 
grounds. Chelsea  Ml.  Gates  will 
open  for  sellers  at  5:00  am  and 
for  the  public  from  8:00  am  until 
2:00  pm.  Admission  is  $1,50  in 
advance  or  S2.00  at  the  gate. 
Children  under  12  and  non-ham 
spouses  are  admitted  free.  Talk- 
in  on  146,52  simplex  and  the 
147.855  Chelsea  repeater.  For 
more  info,  write  to  William 
Altenberndt,  3132  Timberline, 
Jackson  Ml  49201. 

SHARONVILLE  OH 
JUN  12 

The  Hamilton  County  Ama- 
teur Radio  Public  Service  Corp. 
will  sponsor  the  first  annual  Cin- 
cinnati ARRL  '81  Convention  at 
the  Scarlet  Oaks  Vocational 
Campus,  Sharonville  OH,  on 
Saturday,  June  12,  1981  This 
event  will  not  be  replacing  the 
Cincinnati  Hamfest  which  will 
be  held  on  Sunday,  September 
20, 1931,  at  the  usual  location  at 
Strieker's  Grove,  Ross  OH. 

MIDLAND  Ml 
JUN  13 

The  Central  Michigan  Ama- 
teur Repeater  Association  will 
hold  its  seventh  annual  hamfest 
on  June  13, 1981,  from  8:00  am 
to  2:00  pm  at  Its  new  focatfon  in 
the  *^Great  Hall"  in  the  Valley 
Plaza  complex,  just  off  US  Rte. 
10  In  Midland,  Michigan.  Tickets 
are  $3.00;  children  under  12  will 
be  admitted  free.  Tables  are 
available  for  $6.00  <$3.00  for  half 
a  table).  Trunk  sales  will  be  $2.00 
In  a  designated  area.  There  will 
be  plenty  of  free  parking.  The 
Valley  Plaza  Complex  offers  mo- 
tel accommodations,  RV  hook- 
ups, swimming,  dining,  a  bowh 
ing  alley,  theaters^  and  a  picnic 
aroa.  The  major  prize  drawing 
wiM  be  at  1:30  {for  an  HT);  there 
will  be  hourty  drawings  for  other 
prizes.  Videotapes  of  the  Saturn 
fly-by  will  be  shown-  Talk-in  will 
be  on  146.13/.73  and  146.52  sim- 


plex. For  information,  contact 
Carol  Hall  WD8DOG.  4651  Cardi- 
nal Drive,  Mt.  Pleasant  Ml  48858; 
(51 7>772'0363, 

GUELPH  ONT  CAN 
JUN  13 

The  Guelph  Amateur  Radio 
Club  will  hold  the  6th  annual 
Central  Ontario  Amateur  Radio 
Fleamarket  and  Computer  Fest 
on  Saturday,  June  13,  1961,  at 
the  Centennial  Arena,  College 
Avenue  West,  Guelph,  Ontario, 
Canada.  Admission  is  $1.00, 
with  children  12  years  and  under 
admitted  free.  Admission  for 
vendors  is  an  additional  $2.00. 
Tables  are  $5.00  each  on  a  first* 
come  basis.  The  hours  are  8:00 
am  to  4:00  pm;  vendors  may 
begin  setting  up  at  6:00  am. 
There  will  be  commercial  dis- 
plays, computer  software  and 
hardware,  surplus  dealers,  in- 
door and  outdoor  displays,  and 
door  prizes.  The  refreshment 
concession  will  open  at  12:00 
noon.  Talk-rn  on  .52/.52,  .37/.97 
(VE3KSR),  and  .96/.36  (VE3ZMG), 
For  further  information,  contact 
Dennis  Gore  VE3DGA  at  (5l9h 
836-6226  or  Andy  Janosik 
VE3GDY  at  (519)^24-3227. 

WILMINGTON  OH 
JUN  14 

The  Clinton  and  Highland 
County  Radio  Clubs  will  spon- 
sor their  annual  hamfest  and 
flea  market  on  June  14,  1981, 
rain  or  shine,  at  the  Clinton 
County  Fairgrounds,  State 
Route  22,  Wilmington  OH,  from 
1200  to  2100  UTC.  Admission  is 
$3.00  and  flea  market  space  is 
free  with  admission  ticket. 
There  will  be  a  sheltered  display 
area,  a  food  concession,  an  auc- 
tion, and  door  prizes.  Camping 
is  available  at  nearby  Cowan 
L^ke  State  Park,  as  well  as  at 
private  campgrounds  and 
motels-  King's  Island  Park  is 
also  nearby.  Talk-in  on  147.72/ 
.12, 147.81/.21,  or  14652.  For  fur^ 
ther  information,  contact  Bob 
Lewis  KE8E,  192  Northview 
Road,  Blanchester  OH  45107,  or 
phone  (51 3)- 783-2  740  evenings. 

SANTA  MARIA  CA 
JUN  14 

The  Satellite  Amateur  Radio 
Club  will  hold  the  Santa  Maria 
Amateur  Radio  Swapfest  at  the 
New  love  picnic  grounds  (Union 
Oil  Company),  Santa  Maria  CA. 
For  information  on  prizes,  swap 
tables,  dinner  tickets,  etc.,  mail 
inquiries  to  Santa  Maria  Swap- 
test.  1600  E.  Clark  #49,  Santa 
Maria  CA  93455. 
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OSCAR  ORBITS 


Courtesy  of  flMSAT 


The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  sotar  activity  has  accentuated  the 
probfem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  8Jn  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculattonsare 
performed,  torig-range  orbrtal  projections  wrti  be  in  error.  For  exam* 
pie,  by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  Into  a  lower  or- 
bit, resulting  In  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  lo  us  by  Dr.  Thomas  A.  Clark  W3iWI  of  AM- 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80TM  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  ftfst  orbit.  Each  successive  orbit  is  115  minules  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29"^  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you»  it  will  descend  over  you.  To  find  the 


equatorial  descending  fongitude,  subtract  166*  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  Ihe  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miles  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  If  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line,  if  OSCAR  passes  15"^ 
east  or  west  of  you,  add  another  minute;  at  30^.  three  minutes;  at 
46*^,  ten  minutes.  Mode  A;  145.85 .95  MHz  uplink,  29.4-29.5  MHz 
downlink,  beacon  at  29.502  MHz.  Mode  B:  432.125^.175  MHz  up  Jink, 
145.975- .925  MHz  downlink,  beacon  at  145.972  MHz. 

At  press  lime,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  availabfe  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  tmportani  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes, 

To  calculate  successive  OSCAR  6  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26"  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20'435.10  MHz  downlink,  beacon  on  435.090  MHzu 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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»45r  DISCOUNT 
Off  List 

hMK  1  DRIVE  $3440*00 


Immi^^otf  Sliii|i7ii«n.f  On  Mo9t  il*nis 


$DISCOUNT$ 


TRS-80® 


DEALER  A301 


■     «    4    #    t    4     4 


4       11       + 


■Fiii**FT-Firr 


26-3001   4K  Color 

26  1145  RS-232  Boord 

26n40"Q^'  K  Interfcrce., 

26- 1160  Mini  Disk ..,, . 

26  1172  Modem 

Fosl  100  CPS  Centronics  730  Printer. 
l&Hi  Ouoliiy  Centronics  737  Printer. 

1-000-841-0860  Toll  Free  Order  Entry 

MlCiH:>  MANAGiMiNT  SYSTEMS,  INC    ^313 

DOWNIOWN  PLAZA  SHOPPtNG  CEHTIR 
tlSCSfCOHD  AVI    S  W 

CAIRO   OEOROIA  31738 
OA    g  EXPORT  PHONE  NO    (912}  37T-7130 


FREE 

COMPUTER    1^ 

CATALOG 

UPON 

REQUEST 

,  S353  00 

.. .84.00 
.,249.00 
.419.00 

135.00 

577.00 

737.00 


26-1061  4K  I 

36- 1062   16K  111,  . 
26  1063  32K  III 
2  Drives.  RS232.- 


$629,00 
965,00 

2225.00 
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HAM  HELP 


Tve  been  reading  over  my  old 
copies  of  73  Magazine  this  eve- 
ning and  thought  I  should  wftte 
to  73  and  thank  everyone  for  the 
fine  magazine  I  have  had  the  op- 
portunity to  be  reading  these 
past  months. 

Now  tor  the  good  news:  As  of 
Feb.  13.  1981,  I  was  granted  a 
parole.  The  man  told  me  I  got  it 
not  because  I  earned  It,  but 
because  of  my  medical  problem. 
To  clarify  that:  t  had  an  opera- 
tion in  November,  1980,  for  a  pan- 
creatoduodenectomy, a  malig- 
nant tumor  in  the  distal  com- 
mon bile  duct-  The  good  doctors 
gave  me  an  expected  chance  of 
survival  at  less  than  30%  at  five 
years. 

But  even  with  the  bad  news 
Tm  trying  to  keep  my  head  and 
still  plan  ahead.  A  good,  very 
good  friend  will  be  helping  me 
soon  after  I  get  home  with  the 
CW  portion  and  will  try  to  do  a\\ 
he  can  to  help  me  get  my  Novice 
license;  at  least  it  will  be  some- 
thing I've  been  trying  to  do  in  the 
16  months  I've  been  in  this 
place. 

Also,  I've  met  many  amateurs 
through  the  mails  from  a  letter 
in  Ham  Help  of  May,  1 980.  These 
new  friends  have  helped  me 
more  than  I  can  express  in  mere 
words,  and  hopefully  I  can  stiH 
keep  in  touch  when  I  get  home 
and  later  on  the  bands  with  my 
very  slow  CW.  i  was  told  by  one 


good  doctor  to  live  my  life  the 
t>est  I  can  and  have  fyn.  Only 
one  Icnows  when  I'll  leave  this 
Earth,  and  that  one  is  God  alone. 

I  should  be  leaving  the  instltu* 
tion  in  7  10  days;  my  papers  say 
rd  be  unemployable,  8ut,  some- 
how, I  have  to  find  a  job  or  I  will 
go  stir  crazy  doJng  nothing.  I  will 
sure  try  to  get  even  a  part-time 
job  some  place,  and  may  also  do 
some  work  on  gas  engines  {lawn 
mowers  and  cyc(es)  to  keep  my- 
self busy  on  the  farm.  If  I  do 
pass  the  test  on  the  Novice,  HI 
surely  get  my  feel  wet,  so  to  say, 
and  jump  in  and  listen  on  the 
bands  and  later  try  my  fist  with 
my  lousy  CW.  Hopefully,  I  may 
even  get  good  enough  to  go 
ahead  and  try  for  the  Technician 
Ircense  later  this  year.  Strange, 
though  \  can  remember  sche- 
matics, rules,  regs,  formulas, 
and  electronic  knowledge,  I 
have  trouble  with  CW.  AM  I've  got 
down  so  far  is:  E,  A,  T,  SOS,  and 
M  and  N.  More  and  more  prac- 
tice is  surely  needed— maybe 
my  brain  is  dense  or  something. 
Tve  read  all  I  can  on  amateur 
radio,  and  have  got  a  lot  of 
books  here  to  take  home.  Also, 
Tve  gone  through  the  Novice  73 
book  4-5  times  since  being  here. 

1  reread  the  magazines  as 
much  as  1  can  and  think  hopeful- 
ly soon  ril  get  that  license  for 
sure. 


TEST  EQUIPMENT 
RECONDmONED  AND  LAB  CALIBRATED 


Hf>  vmc  siG  Q&  m  MHZUffftj  4ao  mhz  am/cim  on  raje  mc)oulatiom  causratb} 

Sa-lMf  ^^OfHLE  MILrtAm'  SIG  Q&I  1CB-t3U  MHZ  Afm  329d  TO  Sm  MHZ  OUTRTT 
SIGNALS  lNCUJt>€  VOR  LOC.  GUDESLOPE  AWD  lOOO  GPS.  OP^^UTES  F»OM  2S  VDC  AT 
5V,  AMPS  PORTABLE.  BE^^CH  OR  AIRCRAFT  POVWEH  SOUftCC  SAME  SET  ASCOUJNS 
4757-S,  IDEAL  FOR  AlRCFlAFT  flADK}  REPAIR 

ROHDE  «  SCHWARZ  TYPE  U^VH  SELECTIVE  MlCROVOLTMETER,  FREQ  RAN3E  10  KHZ 
THRU  301^ HZ  IN  a  BAND© 

HP  4926  AC  SOLID  STATE  VTVM 

HP  t14  6I€  QB4  9DD  TO  2  TOO  MHZ  AMffULSE  MOOUUATtONa  CALIBRAIED  QiHlVT. 
PERfECT  FOn  MCaOWAV'E  WORK 

UnU^  WUTAJW  SIC  Q&i  4  M^EZ  THAJ  4C&  MHJ^  AIM^M  CAUSRATED  AmMUATQR, 
*O0nQg&  HZ  MODULATION.  SMALL  POm*SLB  TYPf 

0Sl2lOM$M  1«  OSaUDSCCK^  WITH  WCXfT^SSM  HQRIZ  CHANNEL  IT.U&IN  ANO 
MJC2930  CUAL  TRACE  F^JJ&l^s.  b'  CRT  iNTERNAi.  ^^VEEP,  24  CALlOaATBl  A^MOES  WfTH 
SWEEP  EXPANSION,  TRIGGER  MODES,  CALIBRATOR.  0022  MHZ.  HOUSED  IN  VeWTH3 

A]fl  COOLED  GftEY  CABIN rt,  S12E  32^  j<  H^H  k  19"W,  A  BtAUTlf  UL  MlLltAFiy  O^&COPE 

QR  1»3£A  DISTORTION  AND  NOJSE  METER.  PERFECT  FOR  AUDJO  WOflK 

MARCONI  INSTRUMENTS  LTD,  WOOEL  TF  1066  B*  FM  SJGNAL  GENERATOR  tO  MHZ 
THRU  4?0  MHZ  iH  *i  RANGES.  CALIBRATED  Ol/TPU  I   A  PRECISION  LAS  QUALJ  Vf  FM  SIG 

Gm 

^^AGO^  SMJ  VLF  R£CetVERfCOMPAmT0n 

IQNTB.  2026  UtCaOUOLTMOe) 

HP  «QAR  WIDE  BAND  AMPUR01 

TSCntONn  3S7&  DUAL  fRACE  SAMPLING  DC«7$  MHZ  PLU&IN 

FLUKE  (MiAB  HIGH  IMPEDANCE  VOLTMETEH  NULL  DETECTOR 

HP  tSOC  POWER  METEH  READS  01  TO  IDMW  m  5  STEPS  TO  TO  QKZ 

TEKTRONUt  SLIO  SPECTRUM  ANALYZEfl  PLUOIN  1 1036  MHZ  USE  WITH  S60  SERIES 

fH^\4animttm  ffieouenCv  METtn  is  khz  thsu  iooq  mh2,  late  version  of  the 

BC221 
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StSJOO 
22SJM 
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2ZEuOO 


WE  mm  kst  way  Foe  otto.  nc.  m  day  imhev  back  ceiarantee  m*m  check,  visa  or 

hWSfei  CHAflQE,  PHO^E  &LL  Sl£P  71[H-SH-75tt 


Electronic 

Distributors 


Sl^p  Electronics  compmu 

p.  O.  BOX  lOO,  HWY  441,  DEPT,  73 
OnO,  NORTH  CAROLINA  28763 


*^367 


I  would  like  to  thank  everyone 
who  wrote  to  me  here  and  all  the 
doctors  and  nurses  at  Iowa  City, 
Iowa's  University  Hospital  for 
everything  while  I  was  a  patient 
there.  I  sincerely  do  appreciate 
It  very  much.  I  especially  thank 
73  Magazine  for  putting  my  tet- 
ter jn  Ham  Help  last  May  and 


Wayne  Green,  without  whom  73 
wouldn't  be  such  a  great  Hnaga- 
zlne  as  it  is  today.  Again,  thank 
you  alL 

Richard  Holllngshead 

RR#2 

Ogden  lA  50212 

(515>27S-2621 


Ljoolifcig  tor  g«ar?  Don't  use  all  your  gear? 

vou  KoMi  Itwt  Maters  5eii  umO  r  ftittung  thera^ 

ggar  wtVjfiit  *"**"*  pnow  cotikec^tng  Oust?  ThtT*  flf 

OMBAMiw«f«^yaj*i«F  vhst  cam  gesuU  dc  lor  vou 

e^  hdnv  vAj  mt.  mtf  0*  «  m  n,  piac*'' 
HfBon.  mtf  wtmn  te  nppXl-aii*' 

Upgrading  your  stpflonT   Starllrvg  out? 

C44i$ra  gi¥r<  ^uigr  1fade-in  .I^an'l  M.T*Qitt  WU^l  lit  (fm^  D^reFB 

■IIOMFBiices,  If  iiWy  ^jvs  'ottsn  IIVK  ydu  la  the)  iQOii 

■ny  Bi  aim  iFii&i  %\\i  nin  m^m  ihe  biggest 

comitimiktifii* 
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Rodfo 

equipment 

grokero^ 


/ujt»73 
2509  n.  CQmpb#ll  Rv«. 
Tuc#OD,  flri2onQ  85719 


RED  HOT  SPECIALS!! 

Icom  102 A  Handheld 

£15.00 

wilhTouchtqnePad 

235,00 

lccmlC720AXCVR 

nmm 

lcomlC730XCVR 

^m 

ICO*niC255AWrrTMlKE 

^§.00 

lcom55r090W6M 

5SSJK> 

tcofn  2KL  Linear  Amp 

1599qO 

Icom  lC2eOZm  AH  Mode 

41S.00 

Azd©nPCS3O002m 

315i)0 

JaneiQ&ASPreafnp 

3e.so 

Bearc  91220  Scanner 

2e9.00 

Kantrontcs  FD If  Code  Reader 

3€O.0Q 

Santee  HT1200  Handheld 

315JK) 

Prks  sutf^ct  to  change  without 

i^tice. 

SASE  Ipf  other  RED  HOT  SPECIALS,  ne^  and  used 

Ben  Frankrin  Electronics 

115^2  N  Main       Hlllaboro  KS  67063 

316-947-2269 

i^'US 

S-LINE  OWNERS 

ENHANCE  YOUR  INVESTMErvlT 


Vtfith 


TUBESTERS^ 


M 


Prug-*n,  sot  id  ^  (ate  tube  rppiacflmenit 

•  $-line  perfcjrm i nee —f olid  state! 

•  Heat  dissipation  reduced  60% 
•  Goodbye  hard-lo-find  tubes 
•  Unlimited  equipment  life 

TUBESTERS  cost  less  than  two  tubes, 
and  are  guaranteed  for  so  bng  as  you  own 
yourS-line. 


5I\YTCC  y^f  j^g  ^r  phone  for 

Box  535  specs  and  prices, 

Talmage,  CA  95481      (707)  462  6882 


y  R^atief  Ser¥fC&—s^e  psge  f  JO 
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HEAVY  DUTY  ROOF  TOWER 

OUR  10^  &  15'  HEAVY-DUTY  ROOF 
TOWERS  HAVE  BEEN  DESIGNED  FOR 
AMATEUR  &  COMMUNICATION  ANTENNAS 

—  UPS  SHfPPABLEf  — 

•  Accommoddtes  masts  up  to  1 V 

•  Complete  with  ell  hardware 

•  includes  integral  ladder 

•  90%  Pre-assembled 

•  Easily  assembled 

•  Heavy  duty 

HEIGHT       LfST  NET 

HT^ZI  10'  569.95  $49  96 

HIT  m  15  $95,95  S74.95 

Let  us  show  you  how  to  obtain  30"  to  55  of 
antenna  height  br  $2,00  per  foot  withoul  sacn- 
licing  quality  or  mechanical  stability 

CsH.  wr*te  or  i^  /of  Bdditxmsl  informstion 

DATA  SERVICE  COMPANY       ^  * 

31 10  EVELYN  STREET    ^U6 
ROSEVILLE,  MN55ri3 

672-636-9469 


MICROWAVE 

DOWNCONVERTER 

RX-2300 

SPECtAt  INTRODUCrORyOFfER-  $140 

•  Quality  metal  enclosure  w/hardware 

•  Fully  assembled.  NO!  a  kitl 

•  Temperaturt?  compensated 

•  Low  noise  preamplirier 

•  90-dav  warfan!> 

The  RX-2K>0  downconvertef  is  a  state-o^'- 

I  he -art  microwave  converter  thai  converts 
1400  -  J700  Mhz  microwave  stgnals  down 
lu  VHf.  II  is  especialiy  suited  for  line-of- 
siK^i  reception  oi  amateur  and  TV  Usn^- 
missjonvand  will  driveeilhera  VHF  retesver 
Of  a  standard  televisron. 

C^i//.  wnfv  or  t^  N>f  ddf/monaf  dala. 


mKROUJHVCCOAP. 


^251S  -  **7lh  Avenue  North,  Route  1 

Corcoran p  MN     55374 


Radio  Amoteufs 

Tfrfr^  Handheld 


S-IT 

S-l-T  16 


S2J"  2? 
1273.70 
I3IS.0O 
t394».QO 

•377.10 
S2T3.70 


2S0  MliiL 
with  Tallc  P«d 
440  MHx 
12  Bui  ton  Pad 
leJMlon  fad 
3  MetPT,  5  Wstt 
with  Tone  FkI 


Afden  PCV2eOO  lU  M«^t 
Cubiiq^wDnAsCFO  1030K 
T«rvrec  Omnrl  C 
T«o-Tec  Omnii  D 
IworlK.  Hprtute  444 

Six  trtbur^  UrwtT  |>r»c*d 


|tt>44.22 


\rn«trvr  nfinprnmi  Mmmunes  At  uitciHiBk. 
4m«tL^r  At  vontmcfrial  rvpair  vnicr. 

2317  Vance  JackKMi  Rd.Smn  Antonio.  TX  7S2i; 

(512J  734-7793 


QUALITY  MKRQWAVE  8YSTBVIS 


2100  TO  2600  MHz  ANTENNAS 
MINIMUM  24  db  GAIN  OR  GREATER 

Complete  System  as  pictured  S19^^95 

(6  month  warranty) 
PC  board,  assembled  and  tested       Sr9.95 
Power  Supply,  assembled  &  tested    $69.95 
PC  board  with  parts,  unassembled    S59.95 
Dala  Information  (plans)  S9.95 

Send  cash,  ctiecN 
or  money  order  td: 

Phillips  Tech 
Electronics 

Dept/SP-73    *^*^' 
5025N.6flthSl 
Scottsdale. 
i  Arizona  85253 

For  spsctat  quantity 

pricing,  CQ.D.'s, 

Wasfercharge, 

and  ViSA  cait: 

(SQ2) 

94S*r4t9 


MICROWAVE 


lnlic»<lutMpnloI100A^Mt  SSI  4% 

[MCkd^    tncJkKleii,  hi^  qi^tUf  'down  cnt'rnicT  ka    10 

CoDlittK»b   Wrmuitti  vifuibif  S- 1 1  VDC  1^ 

MDtl?LTU-li  B-IJVPC 

McHi«;l  TU  \?.         IJ.  (G  VDC 

MlC«OWAVt.-\MTTNNACOCl|(&OOK  S7  ^i^ 

SMI'  ptoduii  L ^tdi^Dj^—  SiASI 
on  iMam  Dver  130   Ajckt  il  Jix  COO  Vir£ifiu<  m^tlexici  mM 


SMF 

Stip^rlor  Mfcri>ti>iii^  FtimIiicU,  Inc, 

F.O.  B0«  1X41  ^^^^ 

Vimnna,  Vm.  tZlSa 


KRECO  2  METER  ANTENNAS 
SPECIAL  SALE 


A\ 


MODEL  CO-2A 
$19  95  DELIVERED 

MOUNtS  ON  S     PI^E 
U&E  KG-A  U  WITN  n-3S9 
VfltlCAl  ^  V     »>UDtO0 
SJCni  7'  tUMNO 
AU  AlLFMlNUM 
CetAMiC  IK&ULATCW 


MODEL  GP-2A 
$24,95  DELIVERED 

MOuNtSON  ^'  pm 
U&E  RO  i   U  WITH  fl7%^ 

varicM  -  ^'  $,Oiip  too 

lAMAU  ^.'  SOUOtOO 
AU  AlUMlHUM 
CEBAMIC  iMiULATOa 


I 


NERBKRECKMAN  CO. 
SPRUCE  CABIN  RD. 
CRESCOvPA.  18326 


p^375 


GRID  DIP  METER 

AN/PR M -10  Test  Oscillaior,  a  grid  dip  meter 

designect  to  delermme  fesonant  trequencres  of  tu^&d 
clfciiUs  or  Itie  iTequencv  ol  RF  signals.  Us&s  seven 
plug -in  coils  in  ran-  ^ 

ges  2-5.  5-10.  10       _,  ,,  iifflT        | 

22.  22*45, 45^ too, ^ 

lOO'^SO,  and  2^- 

400  Mliz.  t  Khz  in 

lernai    modyialion. 

(?esu^ts    indicated 

on  meter  or  car;  be 

heard    when   used 

with    headphones 

Set  mcJudes  tuning  head,  coils.  115  VAC  power  supply. 

case,  and  sciwnaiic.  Head  ^xSVix^v*"  on  e'  cmd. 

20  \m  sh  Used.  cfKclted  $1 25.00 

SIGNAL  OENEHATORS,  usid-dpefatMiniiv  ctrnlwd: 

HP-60eA.  50  Kfii  60  Mhz  AM,  0  1  uv  3  V  S795, 

HP-eOBEIi,  10-480  Mhz  AM.  0,1  uv-1  V,  rackmi  S995. 

HP-302A  WAVE  ANALYZER.  20  Hz-50  Khz;  features 
high  selectivity  and  s^nsitivrty  wilh  trequency  resaJulion 
of  10  Hz  Also  30uV-300  Vfms  meter  range.  7^  rib 
dynamic  range,  and  AFC  Used,  r^tara&le  $325. 

Pric«&  F.a.B  Uma,  0.  *  VISA,  MASTEflCARD  Accepted 
Aftow  for  Shipping  •   Send  tor  New  FBEE  CATALCI6I 
Addrtss  Oept  73     •     Phone:  419/227-S573 


1016  E.  lURfKA  '  hon  ITOS  -  LIMA,  OHIO  ■  4i802 


Satellite  TV 

FOR  THE  HOME 
Sick  of  Networit  TV? 

Ou-r  receiver  (ots  you  gel 
over  75  channels  of  tele- 
vision difeclly  irom  earth- 
orbrting  cable  TV  saiei- 
1 1  tea'  H  BO,  3  ri  owl  i  me.  s  u^ 
per  statEOfif,  sports  ^n0 
imcivi€S  wo<rt deride 


We  don't  |u5t 
sell  informatlonl 

We  Manufacture 
Hardware! 


From  offsHore  Oiil  rigs, 
data  hnks-  to  fioteis 
and  backyard  instal- 
lations, we  wrote  the 
book.  Constantly  up- 
dated, our  M  Pt^e 
tecHnicaJ  tntof  matpon  bcx^arnj  cm^log  gives  you  ail 
1  the  tacts  Inexpet^Sive  dish^.  fe^^.  telem- 

etry software,  kits  and  more    Recom- 
mended reading  by  NASA.  Ttid  OHice 
Of  Consumer  Affairs  and  quahty  com- 
panies like  Rochw^ll/'Colllns  Ser>d 
S7  95  lodayf  *^309 


CALL 
24*hrv.  C.O.D. 


HaWrjw 


(305^  339-7SQQ 

^SPACECOAST 

RESEARCH  COftPQRATlO»y 

P  O  fiojt  442-D.  AUamonie  Spgs.  FL  3270 


SUPER  LOG'"  n 

FOR  THE 
TRS-80  MODEL  I  8.  MODEL 


«  THi  ULTIMATE  COMPUTERIZED  LOG 

•  STORES  A.  RFTRJEVES  INSTANTLY 

•  UGHTNIMG  S£A«CH  t.  SORT 

•  mil  BONUS  PROGRAM  [NCLUDEIh 
'SliPEfi  DUPER  B** 


i*i 


^'     ^^ 


$16 


95 

PREPAID 


P^431 


mSQtm 


MICR0-80^  INC. 

S^2665  No.  Busby  Road 
Oak  HarbOf.  WA  98277 
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Scanners! 

NEW  Rebates! 

Communications    Electronicsr    the 

world's  largest  distributor  of  radio  scan- 
ners, celebrates  Father's  Day  early  with 
big  savings  on  Bearcat  scanners.  Electra 
Company,  the  manufacturers  of  Bearcat 
scanners  ts  offering  consumer  rebates 
on  their  great  line  of  scanners,  when  pur- 
chased between  April  1  and  May  1 5, 1 981 . 

With  a  scanner,  you  can  monitor  the  excit- 
ing two-way  radio  conversations  of  police 
and  fire  departments,  intelligence  agencies, 
mobile  telephones.  energy/oH  exploration 
crews,  and  more.  Some  scanners  can  even 
monitor  aircraft  transmissions!  You  can  ac- 
tually hear  the  news  before  its  news.  If  you 
do  not  own  a  scanner  yourself,  now's  the 
time  to  buy  your  scanner  from  Communica- 
tions Electronics.  Choose  the  scanner 
that's  nght  for  you,  then  call  our  toil- free 
num ber  to  place  your  order  with  your  Visa  or 
Master  Charge, 

We  give  you  excellent  service  because  CB 
distributes  more  scanners  worldwide  than 
anyone  else.  Our  warehouse  facilities  are 
equipped  to  process  thousands  of  scanner 
orders  every  week.  We  also  export  scanners 
to  over  300  countries  and  milttary  instal- 
lations. Almost  all  items  are  In  stock  for 
quick  shipment,  so  if  you're  a  person  who 
prefers  fact  to  fantasy  and  who  needs  to 
know  what's  reaiiy  happening  around  you, 
order  your  scanner  today  from  CEI 

NEW!  BearcattSSO 

TIte  Uitimafe  Synihesix^d  Scmnn&rl 

At  tow  120-240  days  for  deii  very  after  fBCBlpt  of 
ordBr  due  to  tf^B  high  d&mand  tor  this  product 
List  price  S599.95/CE  price  $419.00 
4-Bmndf  SO  Channttl  *  Alpha-Nummric  •  Mo- 
crysiaf  9cann»r  «  AM  Aircrmft  and  Public 
SerWee  hands,  •  Prtoriiy  Channtt  •  AC/ DC 
Bands:  30-50,  11 8- 7  36  AM,  }44-174>421-6J2  MHz. 
The  new  Bearcat  350  introduces  an  incredibte 
breakthrough  in  synthesJzed  scanning:  Alpha- 
Numeric  Displayn  Push  a  button— ^and  the  Vacuum 
Fluorescent  Display  switches  from  ^'nymerJc"  to 
word  descriptions  oi  what's  being  monitored  50 
channels  in  5  banks.  Plus^  Auto  &  Manual  Search, 
Search  Direction.  Limit  &  Count.  Direct  Channel 
Access.  Selective  Scan  Delay,  Dual  Scan  Speeds. 
Automatic  Lockout.  Automatic  Squelch.  Non-Voiatite 
Memofy.  Reserve  your  B&arcst  350  today! 

Bearcat®  300 

List  price  $549  95/CE  pric^  $349.00/$25.aO  rebate 
Your  final  cost  is  a  low  £324.00 
^-&0Ffdt  so  Chmnnml  •  Bmrvica  Bmarch  *  Mo- 
crystal  scBrtn^F  «  AM  Atferafi  and  Public 
Sarvica  bandm.  *  Priority  Channat  a  AC/ DC 
Bands: 32*50,  f18-13BAM,  t44-f  14,421-512  MHz. 
The  Bearcat  300  is  the  most  advanced  automatic 
scanning  radio  that  ha&  ev^r  b#en  offered  to  the 
puttie  The  Searcaf  300  uses  a  bright  green  fluo- 
rescent dtgital  display,  so  it's  ideal  *of  mobile 
applications.  The  Bearcat  3O0  now  has  these  added 
feafures:  Service  Search,  Display  Intensity  Control. 
Hold  Search  and  Resume  Search  keys.  Separate 
8and  keys  to  permit  lock* in/lock' out  of  any  band  for 
more  efficient  service  search. 


FREE  Bearcat®  Rebate  Offer 

Get  a  coupon  good  for  a  S25  rebate  whom  you  purcha&e  a 
Bearcat  300.  250,  220  Of  £  ^OXL,  S20  rebale  on  mode^  1  60; 
$1 0  rebate  on  model  Foyr-Six  Thiin  Scan  and  S5  rebate  on 
the  B&arcat  5.  To  get  your  rebate,  rnair  t  hi  a  coupon  with  your 
original  dated  sales  receipt  and  Jhe  B&arcat  mo<*0l  nurriibef 
Irom  [he  carton  to  Eleclra.  You'N  receive  your  rebate  In  Jour 
to  4i?c  weeks.  Offer  valid  only  on  purchases  made  belwen 
April  1,  t98t  and  May  15.  1981  A3I  requests  mu^i  be 
postmarked  by  May  30,  T981-  Limit  dl  one  rebate  pef 
tiousehoid.  Go  upon  must  accompany  aU  rebate  requeslv 
and  may  not  be  reproduced.  Offor  good  onFy  in  the  U^SA 
Void  where  taxed  or  pfotilbltad  by  tow  Resellers,  companiea. 
clubs  and  organkattone-holh  pmftt  and  non-prolEt-afe  not 
eligpble  for  rebates.  Empl(^ye<9$  of  Electra  Company,  iheir 
advertising  agertcies,  distrfbutora  and  retailefs  o'  Bearcat 
Scanners  are  also  not  eJigibie  for  rebiite^  Please  be  sure  to 
send  in  the  cofrect  amount  tor  your  scanner.  Pay  the  hated 
CE  price  in  this  ad.  Do  not  deduct  ihe  rebate  amount  since 
your  reflate  will  be  sent  directly  to  you  from  EFectra  Orders 
received  with  rnsyfficiefit  payments  wH  not  t>e  proce&seij: 
and  wtjt  t>e  returned. 

Bearcat®  250 

List  price- $42a95/CE  price  S279.0O/$25.0O  rafyata 
Yoiif  final  cost  i^  a  low  $254.00 
SO  Channeis  *  Cryaiaflaaa  •  Saareham 
Stores  •  Recalls  •  Oigiial  cfack  «  AC/DC 
Priarity  Channel  •  3'Band  •  Count  Fmatura, 
frequency  range  32-50,  l46-f74,  420-$  12  MHz. 
The  Bearcat  250  performs  any  scanning  furiction  yoy 
could  possibly  want.  With  pusti  button  ease  you  can 
program  up  to  50  chtannels  for  automatic  monitoring, 
Pwsh  anotber  button  and  sea  re b  for  new  frequenci^. 
There  are  no  crystal  to  limit  wtiai  you  want  to  hear.  A 
special  searcti  feature  of  the  Be^rc^Bt  250  actuallY 
stores  64  frequencies  and  r&calistfiem,  one  at  a  time,  al 
your  convemence. 

Bearcat®  220 

List  price  $449  95/CE  price  S289.00/$35.00  rebate 
Your  flnai  cost  is  a  low  $^64. OO 
Aircraft  and  pubftQ  mervice  /no/i/fof;-  Freqt/ancy 
range  3^-50.  f  18-136  AM,  1 44- 1  74.  420-5  1 2  MHl. 

The  Bearcal  220  isonescannefwvh^cti  can  monitor 
all  pubUc  service  bands  plu^  \he  exciting  AM  aifcrall 
band  channels.  Up  to  twenty  frequencjes  may  be 
scar^ned  al  ttie  same  time. 

Not  only  does  this  new  scariner  feature  normal 
search  operation,  where  frequency  limits  are  set 
and  the  scanner  searches  between  your  pro^ 
grammed  parameters,  it  also  searches  mafine  or 
aircraft  frequencies  by  pressing  a  single  button. 

Bearcat®  21 OXL 

List  price  S349,95/CE  price  S229.0O/$25.O0  rebate 

Your  final  cost  a  low  $204.00 

f  0  Channels  •  3  Bands  *■  Crysfatlo^m  •  AC/ DC 

Frequency  range:  32-^0.  144-174.  42  1-512  MHz. 
The  Bearcaf  2  lOXLscanning  radio  ia  the  second  gener- 
ation scanner  that  repiaces  the  popular  Bearcat  210 
and  21 1 .  It  has  almost  twiqe  the  scanning  capacity  of 
the  Bearcat  210  witti  1 3  channels  plus  dual  scanning 
speeds  and  a  bright  green  fluorescent  display,  Auto- 
matic search  finds  new  frequenciea.  Features  scan 
delay^  single  antenna,  patented  track  tuning  and  more! 

itf Ely/ Bearcat®  160 

List  price  S299.95yCE  price  S1S9.O0/S2O.0O  rebate 
Your  final  cost  Is  a  low  $1  69.00 
iG  Channels  m  S  Bands  *  AC  only  •  Pirlawltf 
Dual  Scan  Speeds  «  Of  reel  Channel  Aecama 

Frequency  range:  32-50^  144-174,  440-512  MHz. 
Would  you  bell  eve...  the  Bearcat  160  Is  the  least 
expensive  Bearcat  crystailess  scanner. 

this  scanner  presents  a  new  dirrtension  fn 
scanning  form  and  function.  Look  at  the  smooth 
keytjoard.  No  buttons  to  punch.  No  knobs  to  turn. 
tn stead,  finger- tip  pads  provide  control  of  ait  scanning 
operatic ns»  including  On/Off,  Voluine  and  Squelch,  Of 
course  the  Bearcat  1  BO  incorporates  otiier  advanced 
Bearcat  features  such  as  Priority,  Direct  Channel  Access^ 
Dual  Scan  Speeds,  Automatic  Channel  Lockout,  Scan 
Delay  and  Auxiliary  All  this  performance  In  sleek 
contemporary  styling  And  at  a  price  so  low,  it  astounds 
even  ust 


Bearcat®  5 


NEW!  Bearcal®  3SO 


List  price  S134,95/CE  price  S94,0O/S5,(X>  rebate 

Your  final  cost  Is  a  low  589. OO 

B  Crystal  Chennatm  a  3  Bandm  #  AC  onir 

Ffequertcy  range:  33-50.   M6-f  74.  450-508  MHi 
TtiNe  Bearcats  is  a  value- packed  crystal  scartner  built  for 
t*ie  srannmg  profess>onai  ~  at  a  price  the  fifst'lime 
buyer  can  afford.  I  ndividuai  lockout  switched. 

Bearcat^  Four-Six  ThinScan* 

Lbt  price  SI  3d.95/CE  prtce  SI  24,00/£  10.00  robat* 
Your  final  cost  is  a  low  $1 1 4,0Q 
fmquency  range:  33-4  7,  152-164.  450-508  MHz: 
The  incredJWe.  Bearcat  Four-Six  Thin  Scan"  is  like 
ha, V IRQ  an  information  center  in  yotir  pocket  This  three 
bar^  d.  6  chtan  ne  S  crysta  I  cent  rolled  &ca  n  ner  ttas  pat  e  r^t  ed 
Track  Tuning  on  yiHR  Scan  Delay  and  Channel  Lockout 
Measures  2^31: 6 Vi3£  1:'  I rK;fudes  rubber  ducky  antenna^ 
Order  crystals  for  each  chanf>eL  Made  m  Japan. 

TEST ANY  SCANNER 

Tesf  any  scanner  pyrchased  from  CommMnJcstlon* 
i^ectronics"  for  ai  days  ti>efore  you  ($edde  fo  keitp  4i,  il  lor 
ofiy  reason  you  are  not  complelely  9<ati»ti9d,  return  It  in 
oriQ^r^t  condition  wtth  ail  i>arts  in  31  days,  for  a  prompt 
refunif  Mess  ^tiippiri0/handUn{|  charges  and  rebate  ^edttal. 


Fanon  Slimline  6-HLU 

List  price  $169.95/CE  price  S109,00 
i.OMr  ooaf  S^channal,  3' band  acannart 

The  Fanon  $liml(ne$-HLU  gives  you  sik  channels  of  crystal 
controlled  excitement  Unique  Automatic  Peak  Tun  ir>Q  Circuit 
fldiusts  the  receiver  front  end  tor  maKimurn  senailivily 
across  tt\e  entire  UHF  band.  Jndividuai  channel  lOOKOul 
awitcries,  Frequency  range  30-50,  146-175  and  4SC>512 
MHz.  Size  2^  x^V*  k  ^"  Includes  rubber  ducky  antenna^ 
Ordar  crystaJ  certificates  for  each  cf>anneF.  Made  in  Japan. 

Fanon  Slimline  6-HL 

List  price  $149,95/CE  price  S99.CXJ 
B^Chanrtmi  parfarmartcm  at  4'chmnn9t  comtt 

1^  yOM  c/an'r  rwed  ..HF  band,  gel  itits  model  and  nave 
money.  Same  litgh  performance  end  features  as  iha  model 
HLU  without  the  UHF  band.  Order  crystal  certiftcates  f^ 
eacti  channel.  Made  in  Japan. 

PAMPM  SCAMMER  ACCESBORIES 

SCMAS  Mobile  Adaplef/Bartery  OTaroe*. .........  S4g,00 

CHQ^  AC  Adaptef/Battery  Chaii^  ............. .. SisOO 

CAT-6  Carrying  case  for  Fanon  w/Beft  Clip $1 5.00 

Ayc-3  Auto  lighter  adapter/aattery  Changer S!  6.00 

OTHER  SCAMNERS  3  ACCESSORiEM 

fl»g*ncy' i  M4O0  Scan ner. S259.00 

fl»U«flcy*  Ml CX>  Scanner, „ . ....„,. ..,Si&9.00 

Regency*  R1O40  Scanner...... ,........„.„.. .$16900 

SI^O  AC  Adapter  .„. ..S9.D0 

SP51  Battary  Chafer , , , . , * . . .  Sd.OQ 

SPSS  Caj-ryfng  Ceae  for  Bearcat  4-6  ThinScan"  . . .  $  T  2.0Q 

FS-1  Frequency  Direct  Ofy  for  Eastefn  US  A S1  2.00 

FS'W  FreQuen<^  Oifiectory  for  Western  U,SA St 2.00 

FFD  FedJeraf  FreQuency  Direct  Dry  for  U.S-A.......  S  17.00 

MKJ&O  Mobiie  mounting  ktt  for  Bsarcat 350 S1 20Q 

0*4  1.2  V  AAA  Mi-Cad's  forThinScan"  ami  Fanon  . . .  $9.00 

Art35eeCrystatcertincate,.«— S3.00 

Add  SaOO  ahippirio  for  all  a€C8S$or^  ortSered  at  tf%e  sam«  time. 

mCREASED  P£RFORMAHCE  AMTEMMAS 

If  you  want  the  utmost  in  pertorrnance  from  your 
scanner,  it  is  essential  th^atyoy  use  an  external  amen na. 
We  have  six  base  ^.nd  rrtobile  antennas  specifically 
cfesigned  lor  receiving  all  bands.  Order  #A60  1$  a 
magnet  mount  mobile  antenna.  Order#A61  is  a  gutter 
C^ip  mobile  antenna.  Order  #A62  is  a  trynMip  mobile 
antenna.  Order  #A63  is  a  ^  incti  hole  mount.  Order 
#A64  is  a  %  mcti  snap-in  mount,  and  #A70  is  an  all  band 
base  station  antenna.  All  antennas  are  S35,00  and 
S3.00  ior  UPS  st>ipping  in  the  continental  United  States. 

BUY  WITH  CONFIDENCE 

Togef  ihafaatamt  dalivety  from  CE  of  any  scanneft 
send  Or  phone  your  order  directly  to  our  Scanner 
Distribution  Center?"  Be  sure  to  calculate  your  price 
using  the  C£  prices  in  ttiis  ad.  Michigan  residents 
please  add  4%  sales  tax.  Written  purchase  orders  are 
accepted  from  approved  government  agencies  and 
most  well  rated  firms  at  a  10%  surcharge  tor  net  10 
billing.  All  sales  are  subject  to  availablHty.  AN  sales  on 
accessories  are  fir^al.  Prices,  terms  and  specifications 
are  subject  to  ctiange  wilhoutnotEce.  Out  of  stock  iiem$ 
will  be  placed  on  backorder  automatically  unless  CE  ia 
Instructed  differently.  Most  products  thai  we  sell  have  a 
manufacturer's  warranty,  Free  copies  ot  warranties  on 
these  products  are  available  prior  to  purctiase  by 
writing  to  CE.  international  orders  are  invited  with  a 
S20.Q0  surcharge  tor  special  handling  in  addition  to 
shipping  charges.  All  stiipments  are  F.O.B.  Ann  Arbor, 
Michigan,  No  COD's  pJease.  Non  certified  and  foreign 
checks  require  bank  clearance. 

Mail  orders  to:  Communicattons  Electronlcsr 
Box  1002,  Ann  Arbor,  Micfiigan  48106  U.S. A,  Add 
$7.00  per  scanner  or  ptione  product  for  U.P.S. 
ground  shipping  and  handling,  or  $1 4.00  for  faster 
UPS-  a/r  shipping  to  some  locations.  If  you  have  a 
Master  Charge  or  Visa  card,  you  may  call  anytirrte 
and  place  a  credit  card  order.  Order toU  free  in  the 
U.SA.  Dial  800-521-4414.  If  you  are  outside  the 
US,  or  in  Michigan,  dial  313'994'4444.  Dealer 
inquiries  Invited.  All  order  lines  at  Communl- 
catloris  Electronics"  are  staffed  24  hours. 

Scanner  Distribution  Center*  and  CE  logos  are  trade- 
marks ot  Communications  Etectronicsr 
tSearcaf  is  a  federally  registered  trademark  of  Eleclra 
CompanY,  a  Division  of  Masco  Corporation  of  Indiana 
t  Regency  is  a  federally  registered  trademark  of  Regency 
Electronics  Inc. 

Copyright  -1 981  Communications  Electronics" 
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COMMUNICATiO^S 
ELECTRONICS" 

SSd  Pnd#fiiH  U  Bcu  lOO?  ZZ  Ann  Aiiwr,  HiChigsn  461 06  li  S  A 
C>l  I  TtiLL- PHE I  (0001 91 1 -44 1 4  CK  CHftckda  Lf  S  A.  0 1 3)  tM-MA^ 


We're  first 


i^5rr 


with  the  bestT 


c^Vf^ 


electroqic§ 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


1900  MHr  to  2500  MHjt  DOWN  CONVERTER 

T  fti  sft!C«i  vet  1$^  tunable  a  range  of  1900  to  2500  m^  and  1 5  mierHlfld  tot  amateur  fad  lO  uSe  TTie  (ocal  crscillalo/is  tfoUa^^conircHieciff  ejtnahmgilw  it  range  ai^prpn 

Si  sa  mc  (CHafifi^i^  2  to  ?)> 

PC  BOARD  WITH  DATA 

PC  BOARD  WITH  CHIPCAPACtTORS  13 

PC  BOARD  WITH  ALL  PAHTS  f^OR  ASSEMBLY 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY  PLUS  2N6603 

PC  BOAf^O  ASSEMBLED  AND  TESTED 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY,  POWER  SUPPtV  AND  ANTENNA 

POWER  SUPPLY  ASSEMBLED  AND  TESTED  

YAGI  ANTENNA4  LONGAPPROX  2DT0  23daGAIN        

YAGI  ANTEMNA  4  WITH  TYPECN.  BNG,  SMA  ConnpGfor) 
2  FOOT  DISH  WITH  FEED  AND  MOUNT 
2300  MHz  DOWN  CONVERTER 

Incluctes  conweHn&f  mqumed  m  anteprt^.  powei  supply.  Plus  90  DAY  WARRANTY 
OPTION  tt  MRF9C12  m  frofit  eitd  i7dB  rK»ise  figyre) 
OPTION  #2  2NG603  in  front  end  {5  dB  nojse  figure) , 
2300  MH/  DOWN  CONVERTER  ONLY 

lOdBNQtse  F»gur^23dBgaintnl]^Jc  wpth  Ncortn  tnpurFconn  Outf^ul 
?  dB  Noise  Figure  ^3  dB  gain  in  bon  witti  N  conn  InpulFconn  Output 
5dB  Norse  Ftgufe  23dB  gam  ir*  bOM  wrlh  SMAconn  inpujFconn  OulpuT 
DATA  IS  INCLUDED  WITH  KITS  OR  MAY  BE  PURCHASED  SEPARATELY 

Stilpplng  and  Handhng  Cost 

Rcceiwcf  Kits  and  *l  50  Powei  Supply  add  S2  00.  Antenna  add  SSOO  OpUon  }f2  ad^  S3 00.  For  complete  system  add  %7  50 


imaleiv54 

$44  99 

S89-00 
£99.99 

^159.99 
549.99 
£4999 
$£4  99 
*59  99 

1259  99 
i299  99 
S35999 

SI  49  99 

lte9  99 

1189  99 

I15.Q0 


HOWARDICOLEMAN  TVRO  CIRCUIT  BOARDS 

DUAL  CONVERSION  BOARD  $25  00 

Tdis  bo*iTd  provides  conversion  from  Ihe  3,7  4.2  band  lifst  \o  QOOVIHjr  where  gam  and  bandpass  f  Hieing  are  provided  and.  second,  to  7Q  MHz  The  boaicJ  contains  bolti  local 
p^cHlalur^.  one  lined  and  the  other  variable,  and  the  second  mixer  Conslruclion  isgreaiiy  SLmplilied  by  the  use  of  Hytjrtd  iCafTiplitiersfor  the  gam  stages.  Bare  boards  cost 
$25  and  it  JS  eslimaled  thai  pans  lot  construciion  wMi  cost  $2^0  I  Note  The  two  AvanieK  VTO  b  account  \or  £225  ot  this  cost  1 

47  pF  CHIP  CAPACITORS  *^  ^ 

Fof  use  wMti  dual  rnnvm^ion  boaTd  Consists  of  6  47  pF 

TO  MHi  If  BOAfiO  $25  00 

ThiS  circuti  tHOVi«*es  at>out  43  cJB  gam  wtti  50  ofim  input  and  out|nii  impedance  II  is  desrgned  to  driire  tfie  HOWARD/COLEMAN  TVHO  Defnodutat<»r  T*ie  on  board  band 
PASS  t(Her  can  be  tuned  fo*  band*idlf^s  betweeri  20  a^d  3S  MHz  mm  a  passtj^nd  nppte  oJ  less  ttian  '  t  d6  Hyiind  \Cb  are  used  lof  the  gam  stages  Bare  boards  cost  S25  II  »s 
estimated  that  pans  i^  consiiuction  Mill  cosi  le^%  than  S40 

OtpFCHlPCAPACrrORS  *^oo 

Fof  y-ie  *<th  TO  MH;  SF  Board   Consists  of  7-01  pF 

DEMODULATOR  BOARD  $40.00 

This  circui'i  lakes  the  70  MHz  cenief  rfequeney  satellile  TV  signals  m  Ihe  10  lo  ZOOmiHiyoit  range,  detects  them  usmg  a  phase  locke<J  loop,  deempnasi^zes  and  liHers  (he 
result  and  ampul ie$  Itie  result  to  pfoduce  standard  NT SC  video  Other  outputs  include  the  audio  subcarner,  a  DC  voltage  proportional  lo  the  strength  of  the  70  MH;  signaf. 
and  AFC  voltage  centered  at  about  2  volts  DC  The  bare  board  cost  $40  and  total  parts  cost  less  than  £30 

SINGLE  AUDIO  SfS.OO 

This  circuit  recovers  Ihe  audio  signals  from  the  6  a  MH?  frequency  The  MUter  9051  coils  are  luned  to  pass  the  6  8  MHj  bytjcatfier  dnd  the  MiUer  9052  coil  tunes  (or  recovery 
of  Itie  audio 

DUAL  AUDIO  $25  00 

Duple  ate  nMrie  bcngle  audio  bul  at^  covers  the  SJ!  range 

DC  CONTROL  *^5  00 

This  ctfCypt  controls  tfie  VTO  s,  AFC  ani3  the  S  Meior 


TERMS: 

WE  REaRET  WE  NO  LONGER  ACCEPT  BANK  CARDS 

PLEASE  SEND  POSTAL  MONEY  ORDER  CERTIFIED  CHECK  CASHIERS  CHECK  OP  MONEY  ORDER 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  ALL  RETURN  ORDERS  ARE  SUBJECT  TO  PRIOR  APPROVAL  BY  MANAGEWENT 

ALL  CHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY 


ALL  QHDERS  SENT  FmST  CLASS  OR  UPS 
ALL  PARTS  PRIME  AND  GUARANTEED 

WE  WILL  ACCEPT  COD  ORDERS  FOR  $25.00  OR  OVER  ADD  S2,S0  FOR  COD  CHARGE 

PLEASE  INCLUDE  12  50  MINIMUM  FOR  SHIPPING  OH  GALL  FOR  CHARGES 

Wt  ALSO  ARE  LOOKING  l=OR  NEW  AND  USED  TUBES. 
TEST  EQUIPMENT  OOMPONENETS  ETC 

WE  ALSO  SWAP  OR  TftADE 

FOR  CATALOG  SEE  JANUARY.  1980   O  Magazine.  10  Pages 


(602)  242-8916 
21 1 1  W.  Camelback 


Phoenix,  Arizona  85015 


162     73  Magazine  •  May,  1961 


(5Vf^ 


elcctraf|ic;i) 


FAmCHELD  VHF 

95H90DC 
95H§1DC 

ncgopc 

T  let  IOC 

iica3tx; 

nCTTOC 

ticsaoc 

11C44DQMC4044 

11C24DG/MC4024 

11O06DC 

11C050C 

nCOlFC 


AND  UHF  PRESCALER  CHIPS 

350  MH2  Preacaier  Divide  by  10/11 

360  MHi  Pre&caler  Divide  by  5/6 

650  hAHi  Prescaref  Divide  by  KVlt 

650  MHi  Pfescater  Divide  by  5^ 

1  GHr  Divide  by  24a^256  Pre  scaler 

600  MHi  Fhp/Fl6fi  witri  r4^aet 

ECL  VCM 

Phase  Frequency  Deteclor 

Dual  TTL  VCM 

UHF  Prescaler  750  MHi  D  Type  Ftip/Fipp 

1  GHi  GourEt«r  Divide  by  4 

High  Sp«<ed  Du^t  5-4  input  NQ/NOR  Gaie 


S9.50 

9  50 

1S50 

1650 

29  90 

12  30 

4£3 

3.82 

3,82 

12.30 

50,00 

15.40 


TRW  BROADBAND  AMPLIFfER  MODEL  CA61SB 

Freque-nqy  response  40  MM;  |q  300  MHi 
Gain  300MH2l6dBMin  ,  l7  5dBMax. 

50  MHz  0  to  -  1  dB  Iram  300  MHz 
Vol  lagm:    24  val  t  s  dc  ai  220  ma  ma v 

CARBIDE  -  CIRCUJT  BOARD  DRILL  BITS  FOR  PC  BOARDS 

S>ze:35,  42,  47.  49.  51,52 

Ske:  53. 54.  55,  50, 57. 58, 59. 61. 63, 64, 65 

Size  66 

Size  T  25itim,  1.45  mm 

Sue  3-?0mm 


S1§^ 


«2J5 
186 
190 
200 
358 


CRYSTAL  FILTERS:  TYCOOQM98aO  s^m^  as  2194F 

10.7  MHj  NafFow  Band  Crystal  F(Ster 

3  6B  bandwidth  fS  KHz  mJn.  20  dB  bandwicTth  60  KHz  mln.  40  dB  bandwidth  150 

kHz  mm. 
Ullimate50dB;  Insert  ton  loss  t  OdBrnax  Fiippla  1  OdB  max.  CLO  +  /-  5  pr3600 

otims.  S5  95 


MURATA  CERAMIC  FILTERS 

Models-  SFD  4550  455  kHi 
SFB455D455kHi 
CFM  455E455hHz 
SFE  T0  7  10,7  WH2 


S3  00 
2  00 
795 
595 


TEST  EQUIPMENT  -  HEWLETT  PACKARD  —  TEKTRONIX  —  ETC, 
Hawfatt  Pacttf^ 

491 C  TWT  Ampfffter  2  to  4  Qc  1  wait  30  dB  gairt  $115000 

e06C  10  mc  to  480  mc  .1  uV  10.5V  into  50  ohms  Signal  Generator  500.00 

606D   TO  to  420  mc  .1  uV  10.5V  into  50  ohms  Signal  Generator  500.00 

ei2A  450  10  1230  mc  .1  uV  lo  .5V  Into  50  ohms  Signal  Goneratof  750,00 

614A  900  10  2100  mc  Signal  Generatof  50000 

6iaA  1.8  to  4.2  Gc  Signal  Generator  400.00 

6t6B  1.8  to  4.2  Gc  S^gna^  Generator  500  00 

6tSA  3.8  to  7J^  Gc  Signal  G«herator  400  00 

6tBB  3,8  to  72  Gc  Signal  Generator  5O0  00 

620A  7  to  11  Gc  Signat  Gerterator  50Q.0Q 

6239   Microwave  Te$t  Sel  900.00 

62SA   10  Gc  to  15  Gc  Sigrtal  Ger>erator  2500.00 

695A   12.4  to  18  Ge  Sweep  Generator  flOOOO 

AJHvch: 

4  73                225  to  400  mc  AM/  FM  Si  gnal  Generator  750.00 

Slr^trr 

MF&/VR-4      Universal  Specif  urn  Analyser  wjlh  1  kHz  to  27.5  mc  Plu§  In    1200.00 

Ktliak: 

XR&SO-IOO     TWT  Amplifier  8  lo  12.4  GC1 00  watrs  40  dBgalr>  9200.00 

PoTirsd: 

2033^  2436^  1102A 

Calibnted  Display  with  an  SSB  Analysis  Module  and  a  10  to 

40mcS4ngieToneSynthesizeir  1 500  00 


HAMLIN  SOLJO  STATE  RELAYS: 

t2(Kac  a(  40  Amp:> 
Inpyt  VoM^g^  3  ro  32vdc. 
240  vac  at  40  Amps 
Ir^pMt  VoJiageB  lo  32  vdc. 


yOUB  CHOICE S4.99 


RF  TRANSISTORS 

TYPE  PRICE 

2N1561  tiSOO 

2N1562  15,00 

2N1692  ISlOO 

2N1693  15.00 

2N2632  4S.00 

2N2857JAN  2.52 

2N2876  12.35 

2N2S80  25.00 

2N2927  7.00 

2N2947  18.35 

2N294e  1550 

2n2948  3.90 

2N2950  5.00 

2N3287  4.30 

2N3294  1,15 

2N3301  r04 

2N3302  1,05 

2N3304  1.48 

3N33Q7  12.80 

2N3309  3,90 

2N3375  932 

2N3S53  1.57 

2N3755  7.20 

2N38ie  6.00 

2N3S66  t09 

2H3a66JAN  280 

2N5S66JANTX  4  49 

2N3924  334 

2N3927  12.10 

2N3950  26.86 

2N4072  1.80 

2N4135  2.00 

2N4261  14.60 

2N4427  120 

2N4957  3,S2 

2N49S8  Z92 

2N4959  2,23 

2N4976  190O 

2N5090  12.31 

2N5lOe  4.03 

2N5109  1.66 

2N5l6a  3.49 

2N5I79  105 

2N51B4  2.00 

2N5216  4750 

2N5583  4.55 

2N5569  £82 


We  can  supply  any 
value  chip  capac- 
iiofs  yoy  may  ne^d. 

PRICES 

1  lo  10  1.49 

It    50  1JS 

51  '  100  .89 

101     1,000  .69 

1,001  up  ,49 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


TYPE 

2N5590 
2N5591 
2N5S37 

2N5641 

2N5642 

2N5643 

2N6545 

2N5764 

2N5842 

2N5e49 

2N5ei62 

2N59t3 

2  N  5922 

2N5942 

2N5944 

2N6945 

2N5946 

2N6060 

2N6081 

2N8082 

2N6083 

2N6084 

21^6094 

2NG095 

2N609e 

2N6097 

2N6136 

2Naiae 


2N6439 

2N645*PT9795 

2N6603 

2N6604 

ASO'12 

BFR90 

BLY566C 

BLV5eaCF 

CD  3495 

HEP76/S3014 

HEPS3002 

HEPS3003 

HEPS3005 

HEPa3006 

HEPS3007 

HEPS3010 
HEPS  5026 
HP35831E/ 
H)(TR6i04 
MM1500 


PRICE 
S8  15 
11.85 
22  IS 

600 
tOOS 
15.82 
12.38 
27.00 

873 
21.29 
SUI 

a2s 

10.00 

46.00 

8.92 

1238 

14.69 

7.74 

10.05 

11,30 

1323 

14.66 

7.15 

11,77 

20  77 

29  54 

2015 

mm 


45.77 
18.00 
12  00 
12-00 
25-00 

500 
3500 
25.00 
15.00 

4.95 
11.30 
29.8S 

995 
19.90 
24  95 
11.34 

2.56 

50  00 
32.20 


CHIP  CAPACITORS 

1p1  27pf 

1  Spl  33pt 

2.2pf  39pr 

27pt  47pl 

33pf  56pf 

39i»r  6Spr 

4  7|>r  S2p1 

5.6pr  loopr 

6.8pf  llOpf 

82pr  I20pf 

lopr  i30pf 

t2pr  isopf 

15pf  160pf 

t8pt  l8Dpt 

22pt  200pt 


TYPE  PRICE 

MM  1 550  tlOOO 

MM1552  500Q 

MMlSSa  5850 

MM1601  550 

MM1&0Z/2r^5842  7  50 

MM16C7  8.65 

MM1661  15.00 

MM1669  17.50 

MM  1943  XOO 

MM2605  3.00 

MM280e  S.00 

MMeOOe  2.23 

MMCf^9ia  soioo 

MMT72  1.17 

MMT74  1,17 

MMT2867  283 

MRF245  33.30 

MRF247  33.30 

MRF304  43.4« 

MRF420  2000 

MRF450  11.85 

MRF450A  11.85 

MRF454  21.83 

MRF458  20.68 


MRF902  1.01 

MBF504  695 

MRF50i  490 

MRF511  6  15 

MRF901  3.00 

MRF5177  21.62 

MPF80Q4  1.60 

PT4186B  3.00 

PT457TA  1.50 

PT4612  S.00 

PT4628  5.00 

PT4640  5.00 

PTS659  10  72 

PT97B4  24.30 

PT9790  41  70 

SD1043  5.00 

SO1 118  3.00 

SD1118  5.00 

SD1119  3.00 


TRWMRA2023'1,5  42.50 

40281  10.90 

402B2  1190 

40290  2.48 


220pf 
240pf 
270pf 
300pt 
330pl 
360pl 
390pr 
430pf 

4;opr 

61  opt 

seopf 

620pf 
680pf 

lOOOpt 


I200pf 
I500pf 
IdOOpf 
2200pr 
27O0pf 
3300pf 
3900pf 
47O0pf 
5e00pf 
6800pf 

e200pf 

OlOmf 
Ol2m{ 
015mf 


ATLAS  CRYSTAL  FILTERS  ^R  ATLAS  HAM  QEAl 

5  52-2  7^8 

5  596-2  7/&IU 

5  595^  SOOf^CW 

5  595  2  71SB  YOUR  CHOICE  $24,95 

5.595  2  7USB 
5.645  2  7/8 
9  OUSB/CW 
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Toll  Free  Number 

600-528-01  BO 
(For  orders  only) 


MOTOROLA    Scmicon€iuctor 


The  RF  Line 


MRF454 


$21.83 


MRF458 


$20.68 


NPN  SILICON  RF  POWER  TRANSISTORS 


NPN  SILICON  RF  POWER  TRANSISTOR 


.  ,   ,  driign«d  for  powsr  amplifier  ipplicMiom  in  mduiinil^  com 
mercial  irvd  amaieur  radio  aquipmeni  to  30  MHz. 


•   Specified  12.S  Volt.  30  MHz  Cfkaractenitics  - 

Oil  I  put  Powef  =  80  Watti 
MinimgmGiin-  I2d8 
Eff  •c»encv  =  50% 


MRF472 


S2.50 


dpngned      for     power     amplifier     appticjiiotit     m     i<ridustriat, 
commc*rical  and  airiateur  rjdm  equipment  \o  30  MMj" 

•  Specified  12.5  Volt   30  MH;  Characteriitic^  - 

Output  Powf r      ao  Wjtii 
IjAirtrmum  Gam      12  dB 
Etlicicficv  ~  50^ 

♦  CapattJe  of  Wiihsiandrnf  30  f  Load  VSWR  &  « jted  Pout  and  VqC 


NPN  SILICON  RF  POWER  TRAfSIStSTOR 

de^tgned  primarily  tor  us*  in  largt  tr^nal  output  amphtier  itag«f 
Intended     (or    yw    m    Citizen  Band    communications    equipment 
operating    at    2?    MHi     High    breakdown    voltages    allow    a    Nigh 
percentage  of  up  modulation  m  AM  circuits. 

•    Specified  12  5  V,  27  MHz  Chafacterisiics  - 
Power  Output  -  4  0  WaTH 
Powef  Gain  =  lOdBMmtmum 
E(fjcier>cv  -  65%  Typical 


MRF475 


$5.00 


NPN  SILICON  RF  POWER  TRANSISTOR 

desiQioed  pr^marilv  fof  Kfc  m  jingle  sideband!  tmeaf  amplifier 
output  appEicaiioni  m  citifem  b^nd  and  other  cpmrfiunicattoni 
tciuipment  opera Ung  to  30  MHz. 

•  Characterized  tor  Single  Sideband  and  Large-Si gr^ali  Amplifier 

Applications  Utdizmg  Low-Level  Modulation. 

•  Specifiecf  13  6  V,  30  MH?  Characteristic*  - 

Output  Power      12  W  (PEP) 
Minimum  Efficiency  ^  40%  (SS8) 
Output  Power  =  4.0  W  ICWl 
Minimuin  Efticteficy  -  50%  (CWl 
Minimum  Power  Gam  =  10  dB  IPEP  &  CWJ 

•  Common  Collector  Charact^n nation 


MHW710 


$46.45 
^  440      to   470MC 

UHF  POWER  AMPLIFIER  MODULE 


Tektronix  Test  Equipment 


CA 
t 

ft 
hi 

7U-2 

2^i 

3S?6 

3T7?A 
3L1B 

Hi 

tmu 

IS 

131 

m 

I7«CI 

im 

wy 
ui 


lait  ttnm  tX.  P\^  In 
l^jiipltfigi  Ht,^  ■«: 
Trtn^pttgr  fttinitiinr  Hiyq  > 

T«^t   LiMlS  »1u^  J»   'W  f >t)f*i4W^  =.«J  Hile   rrjiMrl 

^^mpFing  t^tl  With   J^QI^S  Ri¥fc:irr   IX  to   Ib^l/ 
AC  DtirpfffnlTtl   ^lutf  in 

&u4l    Tr«ct  '^4m|^l  mi]  QC  to  ft?  ^7  l^lug  tM 

^Apftifum  ^ri4lyjfrr  f   i,a  JbHHZ  t^liug  1N 

^wfcti  ^iuq   In 

ItfiiJfU^nfl  m^h  U*i»*  i^ll*4  1» 
Dull    TfiCr   Pluf   In 
»i^  tit\m  0(  :Dtff#'rFtiti|[1  Pluf  In 
UIOf^^Ml  DC   OlH^rBfttUl   Cttif  In 

S<lM*f«  tMTt*  te«wr*tl>r  A  to  l.(**I 
Pf««9UflM-  Au  tA  iom 


DC  U  JVWI     S<lipt 

PC  ta  19WI  lc««w  i^ct  ftwit 

DC  U   IVia  teQO«  il*t«  taynl 


120  00 


ntfOQ 

HI. 0(1 

ly.Ml 

TV  00 
2i.DD 

».« 


designed  for  17  5  vol!  UHF  power  amplifttr  applications  m 
industrial  and  cofnmercial  FM  equipmeivt  operaimg  Iro^m  400 
to  512  MHz 

•  Specified  12.5  VciU;  UHF  Characienstics 

Output  Powei  nUVdit'^ 
Minimum  Gam  -  19  4  dB 
Harmonics  -  40  dB 

#  50  S2  Innui/Output  Impi^dance 

*  Guaranteed  StabiUly  and  Rugged neis 

*  Gam  Control  Pm  tor  Manual  Of  Automatic  Output  Level  Control 

•  Thm  Film  Hybrid  Construction  Giwes  Cons**lent  Pefformafice 

and  Rehabi^tity 


Scopes  with  Plug- ins 

MIA            K 

l«  lOnfl  Vj»w  -rlK 

«    >S;i  0W«1    trie* 

Qt  tn 

H^ytt/ 

^^v1i>T9  Vlwf   lpi 

Ar^  *    H\tf*  \mn^  l^lwq   In.   IUlI  I 

«Mlll 

warn 

^*^              DC 

to 

lOmz  1^1  Bnw  kopt  wiin  «  /A^l  f}*rf    *na  4  /Ht 

s&tfr 

n^t  I 

"'■» 

sou  OD 

Ml               DC 

tQ 

Ui3Wf  ^Lupr  w^th 

i  H/  Uuil   Tr«tp  N 

l^h   QtHn    Pluq    |4> 

ftww 

Tubes 

Hfi* 

1    &.En 

4ti]^J 

*]lt.oo 

(i|4ai 

If.DU 

J  WCJ/ 

loa.cM 

*(iJtH?ll* 

^Wl  CM 

ll%W 

]i>.60 

J^IIMIO^ 

it».m 

4c*.iwna 

jw.on 

tl«l 

JS.m 

mnifmi^ 

hoa 

41LH'^MV 

J^.OO 

i?11 

M.W 

W^QS^i 

i^.oa 

•ill 

!A.OI> 

IliO 

t,."^ 

$'tV< 

E'   -M 

ttiwt 

*l-(B 

ivM 

40.  go 

4'i;<4 

-^  ^ 

411  M3& 

%i.m 

WJf 

14.7% 

i'fUft 

t«,» 

:•   H«* 

74.00 

7110 

1?  JXi 

t-40W 

ii.tn 

.  .U/IIUL 

n.w 

r«t 

10. 40 

t-lOQOi 

Uft^OO 

Ml^ 

%,0P 

iOJ2 

*r.m 

^uw 

t4^« 

4L9t 

y  OD 

tiliil 

;.» 

icrnot 

tA.sn 

•llA 

13.* 

«t» 

?.ts 

*LMi*atf^ 

w.w 

it] 

?l-l» 

lan 

1??.J0 

KI^^CP 

in, no 

^i«4M 

tZ  OD 

47K/^iri 

i?&.« 

uimm 

tz.oo 

*ti« 

*,«> 

*4VI 

?s,« 

«(tHQA 

147. tic 

i$*l* 

b.CB 

HHOI/ftV 

»,» 

«(S1U» 

lOjr.OD 

tiiifljimtfii 

t.m 

mm 

fin 

4,00 
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MICROWAVE  COMPONENTS 


ARRA 


2An 

VdrmtiT^ 

fittefiudtor 

3614-60 

Variable 

Attenuator  D 

Id 

CDdS 

KUS^OA 

VaH«bl# 

Att9riuAt{>r   IS 

CC 

>  Z*.i 

4684,  ^£>C 

Vari«b1e 

Attenuitor  0 

to 

laOftB 

MAA-m 

Variib1«  Attenuitor  0 

t« 

ISOiO 

General 

Microwave 

G«z 


□irei-tmridl   Cuupler  Z  to  4GHi  ZOdB  T:^pe  N 


Hewlett  Packard 


fMS7B 

4?7B 

J1487A 

X48;b 

J4BaA 
47aA 

NK292A 
8436  A 

fcl4  71A 
HS32A 

30911 

X34TA 

SM7A 

Q347A 

J347A 

H347A 

34dA 

P53ZA 

M532A 

F382A 

355C 

NK^aaA 

3503 

:j300ic 
iieeoA 

MCMdC 

toiooe 

H4Z1A 
M421A 


{USED) 
{USED) 

fUSED) 
(liSEQ) 

fiis[:o} 


lOS  of«^  He^  Therwistor  Hwfit 
IW}  ori«4i  iVe^  Themistor  ftount 
ZQQ  oftiti  N^  T)>»mi&tar  nounc 
iDO  ohms  Neq.  Thermistor  Mount 

100  ofimi  f*eg.  Thfrm^^tor  Mount 

100  ohms  Neg,  Thrnni&tor  Mount 
?C0  ofw4  Neg  Thfrmistor  Ptount 

5. 85  to  e.?  SHr  l^ariiblc  Atlenuttar  0  lo 
B.2  to  12 A  GHi  Variable  Attp^iiator  0  te 

WavetguJdf  Adftpttr 

Bandpasi   filter  g  ta   12.1  QiJ 

llf  Detector 

7.06  to  ]5  GHz  Frtqitenty  Meter 

5.95  to  ^.SS  GHf   Freqt/^ncjf  Heter 

S.B^  to  a.  2  et*  Freoueflcjr  »el*r 

Camaiie  vHh  a  444A  Sictied  Linf  IkitujAecl  IJetctt^r  Pncibe 

and  fi09i  CoAxta)   Sictt^  SectTori  2.6  to  IB  GHi 


50dB 
!tOdB 


ng'PBfl  source 

noise  soijrc« 

noise  source 

Fraquef>cy  met«f 


a2tqi  12.4  GHz 
2.6  to  3. &5  GHi 
3.9atO&.a5GH2 

?05lolOGHz 

400to4OXMH£ 

12.4to1BGtte 

FroQusncy  metar 

0  |o  ^  0  B  ftttenutlOf 

O.S  W«tU  50  OH  M  &  DC  to  1 000  MC  sttomwtor 

Adapter 

Microwave  switch 

Bnabsofption  moaulatof 

TracitirHO  ^ngf^tof  shunt 

F^KHfu-ovgh  teiTnin»tion 

Tarmin^licin. 

7.0&  ro  1 0GH^Cpysial  D^t^ctor 

7.05 to  tOGHzmatchedpalf 


100.00 

125.00 

IW,00 
150.00 

25Q.OQ 

7^.00 

65.00 

75,00 

50.00 

300,00 
300,00 
30Q.P0 

175.00 
SSDDOO 

WBoom 

$500.00 
$500,00 
S54OJ00 
S3tOJ» 
MOOJOO 

1520.00 

il3£.S0 

SI  00.00 

I10Q.0O 

S295.00 

$50.00 

^5.00 

$25J0Q 

fTSJOO 

S20D.0D 


Merrimac 


if 


lCin67  !r«r tabic  Atternidtor 

Microiab/FXR 


100.00 


K63SS 
601-Bte 

rbjoo 


Narda 


Horn  a.^  -  i2.4  Ghi 

X  to  M  Adapter  B.Z  -   It  A  GHz 
Coupler 


60.00 
35,00 
76.00 


40UC-10/ 

2ES40A  Directional   Ciaypler  ?  to  4  QH;  IQdb  Type  SHA 

90.00 

4014-10/ 

??538  mr«tiofi#l   Cmiptfr  3,85  10  fl  ajr  lOdB  Typr  S*W 

90.00 

4014C-*/ 

22fi76  0»rHtlO9Lil   Coupler  3.S5  to  8  GHz  6dS  Type  SIM 

90,00 

4Q15C-10/ 

2?539  Dir0Ctiofl#1  CoiiDlfr  7 A  to  11  mt   1MB  Type  SW 

95,00 

401SC-30/ 

23105  Df  recti  anal  CB«up!er  ?  to  12.4  GHz  30dE  Type  SHA 

95,00 

3044-20 

Directional  Coupler  4  to  8  SHz  2iM0  T^/pe?  *i 

12S.00 

3040-20 

Direct  tonal   Coupler  240  to  SOD  MC  ZOdE  Type  Pi, 

125.00 

3045-20^ 

Zim&  Dtrectional  Coupler  1.7  to  4  GHz  20<JB  Tyw  N 

125.00 

3003-10/ 

22011  Oirectfonal  Coupler  2  to  4  ^z  lOdB  Type  ff 

75.00 

3«0-M/ 

2Z0R  Otf«ctioivil  Cwptef  2  to  4  «tz  3MB  Tjrpe  W 

75.  OG 

3(»3-30y 

22007  Directional   Coupler  1,7  to  3.5  GHr  30(fB  Type  N 

125,00 

?a574 

Directtona!  Coupler  2  to  fl  CHz   lOdB  lypf-  N 

125,00 

3D  J  3 

CodKial  Hybrid  2  to  4  GHi  3dB  Typt^  N 

125.00 

3032 

Coaiial   Hybrid  950  to  2  mi  3  dB  type  N 

125.00 

7S4/ 

22380  Variable  AtNfiuator   1   to  90dB  2  to  2.5  012  Type 

SNA  550,00 

??377 

Udveguide  to  Type  N  Adapter 

35,00 

126-6 

fimed  Altenuitor  8*2  to  14,4  GHz  £  dS 

50.00 

3503 

Udveguide 

25,00 

PRD 

UIOI 

12,4  to  IB  GHi  Variib^e  Attenuator  0  to  tOdft 

300.00 

XIDI 

S.2  tp  12.4  l^£  Variable  Attemj^tor  0  to  60dfi 

200*00 

ClOl 

Variable  Altenuator  0  to  60tfB 

200,00 

KI5A/M7 

Slotted  Lin«  with  TypEf  N  AdftpttM* 

lOO.OO 

1950 

B.2  to  12,4  mt  Variable  Attenuator  D  to  SOOfi 

100,00 

165BS1 

7.05  to  10  mz  Virfable  Attenyat^r  0  tO  AOilB 

100.00 

mc 

a. 2  tfl  12.4  mt:  variable  Attefiuator  0  to  45dB 

too. 00 

170fi 

3.95  to  5,85  GHz  Variable  Attenuator  C  to  45da 

IDO. 00 

5eaA 

Frequency  Meter  5,3  to  6.7  GHz 

100.00 

HO.'l^CO^E 

Ff*ed  Attertudtor^ 

25.00 

109^},l 

Fifed  Atter»Mtors 

25,00 

UE1N^Q€L  EN&* 

1692  Variable  Attenuator  *10  to  AOtOB 

100,00 

COMPUTER  J.C.  SPECIALS 


MEMORY 

DESCRIPTION 

%   50.00 

75.00 

270B 

JK  1  8  EPftOM 

100.00 

2716/2516 

^K  Ji  8  t99m  5V0Tt   5irMi1«  Supply 

100.00 

2114/ 91 14 

U  I  4  Static   RAM  450r^ 

100,00 

211412 

U  I  4  Static   RAM  250n^ 

211413 

1«   tt  4  SiJtic  MM  350ni 

4027 

4R  K  J  Qynaiiic:  RAM 

4060/2107 

AK  %  t  Oyniiific  (iAM 

75.00 

4050/9050 

41^  %   1   Dynamic  RAM 

2111A-2/8111 

256  X  4  static  RAM 

21|2A~2 

?56  *  4  Static  RAM 

21J5AI-2 

n  t  1  Stdtir   RAM  55ni 

6104-3/4104 

411  K  1  St4ti£  RAM  32011^ 

150.00 
100,00 

7141-2 

4ft  R  1  Static   RAM  20On% 

MCn664IL20 

4k  »  2  Statu  RAM  200ns 

9131 

IK   E   i   Static  RAM  300n% 

CP.U.  s  ECT. 


M[:«dooiL 
McmaioAF 

MCI46flAlOP 

HCMfcBBlDP 
MC6fJ?(fP 
MCfrSi!DL 
MC6e21P 
tC  6^211' 

*w:f«>»}0i7 

HC6640P 
MC6845P 
MCfeB45L 

MC6850L 

MC6ii52l» 
HC6H521 

icee54F 

MC65bOCJC5 
K 56621 
HK1W50N-3 

HK.ni'ic''N 
Booe-i 

8080A 

ZBOCPy 

6520 

6530 

2650 

TWSIOOONL 

TMS4024NC 

TMSfeOltNC 

MC144U 

AtS*4007D 

ATS- 9200 

At5'9lDa 

AY5-2376 

AY  2-8500 

TR1402A 

PR1472B 

PT14B2B 

B2S7 

6251 

82ZB 

8212 

MC14410CP 

i«Cl4412 

HCl440fi 

MC 14404 

MCI4aaL 

*C1489t 

MCI405L 

fCl4Da 

MCi40M/6/7/S 

MCJ3J0P 

MC1349/5a 

MC1733L 

LH5«5 


H I  c  rf>prOC  ei^^M* 


%. 


B  5tAtic 
B  SlAttc 

Stiitic 


S 


RAM  450ns 
RAM  I^ns 
SAM  JSOns 


I2S 
128 

12d 

PIA 

PLA 

PIA 

PIA 

MiiLtoug 

FTM 

CRf  Controller 

CRT   Controller 

ACIA 


5SDA 

SSQA 

AOtC 

0-6dO  BF5  MHfa 

2400  BPS  HDdeiR 

ffl  Microprocessor 

Fl  Metnor^y  TntErfjce 

FB  Memory   Jnterfate 

FS  Oirect  Memory  Access 

MicroproceSSki^r 

Microprwcei^or 

NicroproceiiOT 

I^IA 

Sijppof-t  For  4500  series 

Microprocessor 

Four  Bit  Nicroproce'&iQr 

9  »  64  Digital   Storage  Suffer  (^tFO) 

IJAR? 

Bit  R4U?  Generator 

Fogr  Digit  Coi*nter/Oilipl*y  Oriwer^ 

Repertory  Dialler 

Puiti  Butt{»n  Telepboiie  DiaHers 

K&ybojrd  Encoder 

TV  &ante  Chip 

UABT 

UART 

UART 

Control ter 
tnicalion  interface 
SyStpn  Cfffit roller  A  Bus  Driver 
a  Bit   Input/Output  Port 
?  of  S  Tonp  Entflder 
low  5pe£d  Modem 

Binary  to  Phone  PmH^  Con'rerter 
Binary  tu  Phone  Pulse  Converter 
iS232  Driver 
RS232  Mec elver 
A/D  Cofiverter  Subsysten 
6  Bit  0/A  Converter 
S  Bit   D/A  Converter 
Low  level   Vidt^o  Optector 
Vfdeo   IF  AitipLifi^r 
LH?33  OP  Afiiplifier 
PtMie  Loci  Loop 


PRICE 


I  7.99 

20.00 

&,99 

i.99 

7,99 

3.99 

3,99 

3,99 

3.99 

3.99 

4.99 

14.99 

14.99 

14.99 

10.99 


U,BO 
3-91 

4, 
5, 

8 .  yj 


9, 
14. 


9^* 
99 

99 
99 


«.99 
29.50 

33.no 

10.99 

5.99 
11.99 
22.00 
29.00 
14,«*9 

9, 'J  ' 

9. 'J 'J 
9,99 
4,99 

a.^ 

I4,s.  - 
7.99 

15,99 
10.99 

f . '+  J 
9,99 
11.- 


7.^' 
19/i'J 

9.'-J^J 
§,99 
9,99 

9*S^ 

5,00 

5.O0 

9.99 

14.  (J? 

i2.99 

12,99 

1,00 

LOO 

9.00 

r,5o 

4,50 

l,*.n 

1,1 

2.4r 
2.50 


roq|c$ 


^^^^  elect 

Toll  Free  Number 

800-528-0180 

(For  orders  only)  (602)  242-89 1 6 

2111  W.  Camelback 
Phoenix,  Arizona  85015 


^  Reader  S*/vfc« — soo  psge  130 
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^60 


ELECTRONICS 


tNTEQBATED  CIRCUITS 


tmm 


74  tn 

MF4I 

74291 

Htm 


^ti    151    CEMBt 


^» 


P.O.  Boi  4430IVI 
Santa  Clara.  CA  95054 

Will  cslls:  2322  WaUh  Ave. 
(40&)  9a8-1&40     TWX  91Q-33S-Z139 

Siiiii  daf  iM pititiif ^  Ftr^t  hne  paits  Of ty    FacEory  tested 
Su  Bran  teed  morsy  bacl(   QuaHty  1C  s  and  atnw  compa- 

rflntsadlactory  pnces. 


141  ItJ 


r4a 

74««i 

viirihN 

7*lUfN 


^  UKEVT4 

n  ui&n:4s 

!"  M  ■     K* 

'      IN 

■»  :WHI|K>i 

tlH  I  M44I;K-12 

ia  iiifHigiit" 

%  LIOW4 


LMlhM 

iimnn 
inn* 

11IIU4 

I  Ml  3^7 
IMHiQ 

LSMI-iSi 


19ft 


T4Ltlffi4l 
'4||i13i 

msMt 

fa  arM 
.'*LSi;SN 

.'41  B;9Hi 

.l||  l:'i^Jk 

/I|!1174N 

f«LtllT« 


mm 

Kssav 


9    A« 


Jih  0  cmvnirin 

UJBB-  4  Ml 

tmu     nn 

UBtS         t« 
dTiSr       r4i|9 


C&4U« 
CQ4Q4a 

CtMCQH 

ccwta 


own 

.CD4tP3 
CMSflS 


GD«aTV 

roe  81 


7«« 

?*raf 

TC4a 
74C7G 


rcsoi 

^4C9 

74 

T4£B 


i)p4llC]~4 
4«.HHL 


ciwxctf 

Miw  ft*  in  rrm* 

m   !iiip  nn    ew 
n     ih    2?     jU 

14       U      24       JB 


i+ww  N 


ifli^i^ri!-!- 

MUUlujI 
1IU5U1 

cratif 

iilBjjVd»« 

nA  1 

7209 
DSWnCN 


l«    «lf 


cnrsTUt 

1   MHJ 

mm 
Tamil 


IVtoiHt 

1  if  dd  mm 
I^MMMnz 

-i4trH» 


inii  J 


LPIf 

JmIm  N*a  ^ 


MirTHIUkii 


Pl.= 


(iTtKn 

|t}U 

*^l^3«e 

1f» 

J^ifi-frTM 

10  90 

AVG  B?(I1 

'*&D 

5M 

naz3 

ii(l 

Htoi&* 

fl» 

4Tl.Hlt 

ifiali 

■?SJ 


lUBCPfUi 

lU]»Pp4ll. 
IMH* 


IS 


to     IIIT5 

.«     1114 
in    VTtA 


3 


ifH 


CIHIlrfl 

CD4W) 
94Rt 


2iO!AL4 

?1H3AK'2L 

}1Mi'4 

rill 

J' 14 


rriT  s» 

J^na  'i:3  SB 

mmM       Ap 


HI»TM 

nrntyf 


i:n^iitES«        9se 

HIikDlilViDigiLIDrhuh 
lliMltr  n.K 

lA.  aid  u       1-}  H 


IQ  ptr  rp-Dt  tFl 

2!  |wr  kvP*  DEB 

tUiHil^  Dill 


PjHiprt  111  af  JIf  f*it*iiwii  m  flag 

mciALrnauuEii 
MlUeOSivpiuiuiilinwr 


eiBih  E*lin*fr  In  i3 

}.|  MHt  Rf-IUIHf 
CDvnIir  Kri  i: 


tUMiE 

1i¥  et  SB  H  atf  n^  3 

7fV  1^  fW  Mi  ] 

lUV  I  2  impwlPM  ^ 

IVVllima  1i 

sfv  SCHl  mn  n^ii  iilua  ' 

'fV  1  ittus  w,U\  4jIvU  1 
lll'liiVMiti'lMvUIMll 

wmMfum 

lUU  zz 

0II4F.7M         CAiDC 

iiixjsiji'ilo    etc* 


MAN6W 
MAN»71It 


1. 1 


lltf  ■■■£  Eniintnimn  ■ 


WIHU 


gggqilKlt  Irai  tit  HaHf -KM  Hi- 


PROM  Erasfif 

as^erntsled  ?5  PROM  capacity  07.50 
[wilh  limer  $69.50)  6  PROM  capacily  OSHA^' 
UL  v^siEin  ISI.SQ  (witn  timer  ^.SOj 

Z8Q  Micmcompular 

-  tift  10.  2  MHz  dodi,  2K  RAM.  ROM  3reaa 
tKwd  spaa  Excellint  for  contnil.  Bar^  Soafd 
S2t.50.  hin  M  $99.00.  R^Dnrfcr  $20.Qi.  Pfhver 
Supply  Kit  $35,011.  Tiny  Batic  $30.00 

S-100  Computer  Boards 

eK  Stauc  GtHibout  EciiriD  IIA  Kit  149.00 
16K  Static:  Godbout  Ecoro  XIV  ^  269  00 
24K  Stalic  Godtxiiit  Ecoro  XK-?4  KjI  414.€0 
Vk  Stafic  SftiKKit  Eono  XX-33  Kfi  537  00 
T6K  Dynamic  IWM  KH  289.00 

32  K  OyEianiic  flAM  Kjt  328.00 

&4K  Oyryamic  RAM  Kit  399.00 

Vid&[]  Interlace  Kil  |l39^.Dfl 

SDlCUpdate  Master  Manual  S39.00 
Comp.  iCdMisdector,  Z^pg.  nwlBrieref- 
gude  OvorSlOCD ffossrefansnoQ^ieupaiie 
service  ITinxigh  T960.  Dornestic  posbge  S3  50 

Modem  KH  $60  JO 

StatB  gJthe  art,  ung  .  answer.  No  tuning  neces- 
sary. t03  uotnpitiblt!  300  baud  Inexpeimlve 
acoustic  coutiter  p£ans  Muded  5d  an)y$i7  00 

LHC  7000-  Printer  S309. 00 

403  coh^rnn  dot  mirrn  m^m.  ^    piO«f 

Ififerface  all  (Mrrsonal  computers 

€4, 40/3?^  version  14415.00.  Optturtat  cables 
available. 

LRC  TDQO  printer  inleriace  cable  tor  Super  Ell 
Willi  ttfttware  S35.(KI 


NiCad  Battery  Ftier  Charger  Kit 

Opens  shcjrted  cells  that  vucir)  i  hold  a  drar^je 
and  then  charges  them  up,  all  in  one  hit  w/full 
pans  and  instructions  S7.9S 

Rockwell  AIM  65  Computer 

650S  based  single  boanl  wrih  Ml  ASDI  l(eytk&.>^J 
and  30  columi  tiermaJ  pnnter  20  itiar  alptanu- 
rriflfic  drsf^E^,  RO^  fnonitor  lu:ily  e^tpandabie 
$405.00.  AK  v^r^ion  S450  JO  4K  A^sembEer 
$85.00.  SK  Basw  ir^terprL^tor  $100.00 

Special  sinal I  power  supply  tor  Al  W6&  asseor  \t\ 
framt  $54.00.  Complgie  AIM65  in  thin  brtefcase 
w«tfl  |HNi«r  supply  $499.00.  Mokled  ptasiFC 
andosurc  fo  f£(  bctTi  AiM^  and  pmm  simply 
147.50.  Speoaf  Package  Pnc^  4K  AIM.  8K  Baste . 
poiM^r  supply  cabiner  SftZS.Dfl. 

AIM65,''HIM,.VfM;'Sijp«r  Elf  44  pjn  eKpajis^on 
boafd;  3  lemale  and  l  male  bus  Boani  plus  3 
corrneclors  I22.9&. 

GO  Hi  Crystal  Time  Base  Kit  $4.40 

Convefts  dtgilii  ci(K^  Inxn  AC  lin«  trequeiicr 
to  aystal  ttne  t^e.  OutstaNtoig  accuracy 

Video  Modulator  Kit  $9.95 

CoflVflrt  TV  set  into  s  high  quality  monilof  w/o 
afl6ding  usage  CDmp  kil  w/!ull  inslnjc 

Multi^voll  Compuier  Power  Suppfy 

^  Simp  -  i8v  5  amp  5v  1  bm^,  -5v 
,S  mtp,  I2v  5  anqj.  I2v  option  tSt  ±t?¥ 
ar«  renula^  Basii;  Kii  $3^.15,  K^t  wtti  t^i&m 
anti  all  hardware  $43.95,  Add  $4,00  sfi I ppmg  Kil 
0f  hardware  114.00.  Wood  grain  case  $10.00. 
%]  50  shipping. 


tUtlTUi^-^ 
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RCA  Cosmac  18 02  Super  Elf  Computer  51  OS. 95 

phis  lend,  m«1,  nin.  wait,  tnput.  memorif  pn^ 
fact  iBOiiitorftltd  and  s^ta  stop.  Large  on 


Cwnoane  tsHures  belore  you  deciiie  lo  buy  any 
33nipu!sr  iTnefe  is  no  gfiiff  corfipvlsr  pn 
:ns  matm  kid^  ttiM  has  itl  ITie  destrtiile  t»ene- 
fits  of  Ihe  SlMT  Bt  lor  so  Mltle  m&TTey  Tlie  Super 
Elf  IS  a  small  single  tioard  computet  Ifiat  does 
many  big  things.  It  is  an  ojccelteni  computer  lor 
training  and  for  learning  progra^nmmg  witri  tts 
niadiine  language  in6  yai  it  i^  easily  ttpandfrtl 
vbith  sitfiljenil  mcfnory.  ^vll  Bitic.  ASCII 
Keyboar^^.  vid«o  ciutrKltf  yeneration.  etc. 

Bdcire  yw  buy  another  Sitiaii  a  ,  .f .  see  El  (1 
includes  the  toHcmmg  features :  AOM  monitor; 
Slate  and  Mode  displays,  Suiele  siep,  Opfional 

address  displays  Power  Supply:  Audio  Amplifier 
and  SpBakE^r,  Fully  sockctt^d  lor  all  lE^  s.  Real  cosi 
of  m  warra/ify  repairs;  Full  dDCumertiaftion. 

The  Super  EH  ncludes  a  RCii  monrtor  fix  pro^ 
gram  loadmg.  idHug  aid  gieuiBoti  wilh  SWfiU 
STIF  fm  prdgnm  debugging  which  is  not  HV 
eluded  irt  others  at  the  samt  pnce.  With  SINOLE 
STEP  you  can  rtm  tti  e  microprcicessor  [th  l  p  opera  ■ 
ting  wi\h  \he  unique  Queil  address  and  data  bus 
displays  belore.  duri:ng  and  tflir  ncecubng  in- 
strueSons,  Also,  CPU  mode  m^  tistrudian  Qfde 
si  decoded  and  di^i^yMl  on  S  LEO  toidicMDrs, 

An  HCA  18€1  vMoo  papMcs  diip  iHows  you  b) 
connect  to  your  own  TV  with  arr  inexpensive  video 
modulaior  to  do  ^rapfiicj^  and  gamra  There  is  a 
spfiaker  svstem  indudtnl  for  wnttno  your  Qwn 
music  or  usir^  many  music  programs  already 
wnTten.  The  speaks  amplilier  may  also  be  used 
to  drive  n^ijfs  tor  aa^ti  purposes 


board  {fisplays  provide  output  and  opboral  hip 
Md  Ipw  aidn«i  ihmt  is  a  44  plfi  stvidvd 

CDnnectnr  sioi  for  PC  cards  and  a  50  pi n  ccnnec- 
tor  slot  tor  the  Quest  Super  Expansion  Board. 
Power  supply  and.sQDk/ets  for  all  IC's  are  m- 
duded  » the  pnct  plus  a  detailed  \  21  pg  m  stru  c 
Hon  rnvKOl  wMdi  now  tfiducHs  m&  40  pgs  u) 
sdtwve  rdp.  ndudino  a  senes  of  lessons  to 
help  gel  yoti  star^  and  a  music  prognm  and 
graijhics  target  game  Many  scftools  ar^  unnfit- 
sities  are  using  the  Super  EtI  as  a  course  ol  study. 
OEM's  use  it  lor  training  and  R&D. 

Remeniber  ottier  compiiiefS  only  oflerSup^r  Elf 
features  ai  addrtionif  cost  or  nol  at  all  Cornpart 
belore  m  luf.  Super  Bt  Krt  $106  95.  H^|^ 
aMrftis  npUDn  11.95.  Low  addrtti  ophon 
$9.95.  CttsiPM  CibiftBt  wim  nnwm  and  l^Ki^eo 
pieKigiass  front  panel  VlkM.  All  mtftal  Expan 
sion  Cabinet,  palrtted  and  &ilk  screened,  with 
room  for  5  S-1 00  boards  and  pow^r  supply 
S57.D0  NICad  B^tttPflimiory  Saver  Kit  $6.9$. 
All  kits  and  cphons  aiso  completely  assembled 
and  lested 

Questditi.  a  softwafcpubialiaci  tor  IBOZ  um- 
pyU'f  usars  IS  avaitable  by  subscrfphon  tor 
SI  2  00  per  12  tssues.  Single  tssues  $1.50.  Is- 
sues 1-12  bounds!  6. 50 

Tiny  Basic  Cassette  $10.00,  on  m\A  £3800, 
onginal  £lf  tut  board  114.95.  ISO?  (oRivirt; 
Moews  VtdQO  Gi^ics  $3.50.  Games  am^  Mustc 
S3. 00,  Q^  i  Interpretfc  $S.SO. 


A  24  k-y  H£X  kefboanj  nrjudes  16  KECIteys 

Super  Expansion  Board  with  CassBlte  Interface  S89J5 


This  IS  truly  an  astounding  vaJuel  Thfs  board  has 
been  designed  to  allow  you  to  decide  how  you 
w:3nt  II  optionee]  The  Supef  Eip^etion  Boait) 
comes  w^  4K  d  lew  power  HAM  tuity  MJdress- 
eb)e  fiiywtwe  m  64K  with  budt-^n  tnefnofy  pfO- 
tect  and  2  ea»ette  inteifaa.  Pioviskkk  have 
been  made  tor  ail  otner  opbons  on  the  same 
board  and  ii  fpt$  noatly  into  the  hantwood  cabinat 
alongside  Ihe  Super  Elf  Th«  board  includes  slots 
lot  up  to  eK  ol  EPHOM  (?70B,  275S,  3716  or  Tl 
2716)  and  is  hilly  so^tieted.  EPROM  can  be  used 
lor  Ihe  iiKmitoT  and  Tmy  Bkic  or  other  purposes 
A  tK  Super  RDM  IMlir  r  9.9S  is  avatMrie  as 
3n  vii  t'C^a  Qplion  in  ?70e  EFHOM  whscii  has 
been  preprogfinimei]  with  a  prof^ram  foaSer^ 
editor  and  error  checking  mulh  file  cassette 
read, 'write  software,  {relocatable  cassette  file] 
another  exclusive  from  Quest.  Itandudt'S  regisler 
Si^e  and  readtsui,  biDck  move  capability  ami 
ividoQ  graph  I  tr^  dnv^r  w^tJi  b<linkEnQ  ojf^r.  BfVaii 


Quest  Super  Basic  V5.0 

A  new  enhanced  v&ti^„,,  u:  Si^ef  taic  now 
available  Quest  was  lh«  firsr  company 
wohdwide  to  ship  a  full  sue  Bas^c  for  1902 
Sysliums  A  complete  function  Super  ftaslc  by 
Bon  Cenker  including  floating  pomi  capability 
With  SCI  entitle  notation  (number  range 
JL .  t7E»),  32  bil  inteo«r  ^2  mtliofl.  muJti  dim 
arrays .  stnng  arrays:  stnrHj  m^  hpulation  cas  - 


pomis  can  be  used  wrtTi  tfie  register  save  teaUin 
to  Isolate  program  bugs  quickly,  then  follow  wMh 
singlt!  st^^D  II  yni)  have  Ihe  Supsr  ElpaAtiOfl 
Boani  and  St^er  Monitor  ttie  immitEir  is  up  and 
mnrung  A  fti  pi^  of  a  buOcin. 
Other  on  board  ^ipbofts  iiid>ud€  Parallel  lep^ii 
mtf  Oiripri  ^Nts  with  lull  haiidtftilit  B^ey 
allow  easymnnection  of  an  ft-SCll  ^eyboartJ  to  Ihe 
Input  port  RS  232  and  20  ma  Current  Loop  fctr 
teieiypu  of  other  device  acij  on  board  and  it  you 
ne«d  more  mernory  there  are  two  5*100  slote  lor 
static  fUM  or  Video  boards.  Also  a  iK  Sifper 
Momtor  version  2  with  Mdeo  dmnr  tor  fui  c^pi- 
Piity  display  with  Tiny  Bisie  «^  I  vMfeo  inteffiee 
Imrd  Parallel  1^0  Ptoitt  $9.15.  RS  232  $4.50, 
rn  20  ma  lyF  $1.95.  MOO  $4.50.  A  50  pin 
conneclor  set  ^Ith  ribbon  cat>le  is  available  al 
$!b  d'5  lor  ea^v  connection  between  the  Super 
Eti  and  tti&  Super  Expuiiiiin  Soaid 
Pttrer  Siipplf  KiL  lor  Ihe  complete  system  (see 
Mutti-vpit  Power  Supply ) 


Ohio  Scientific  Computers 

01 P  Series  2  $455. DO.  Like  an  Apple  at  less  than 
lialf  the  pricel  CIPMF  Series  2  $1199.00. 
Minltfoppy  version  wilh  additional  RAM-ROM 
Complete  software  and  peripherals  available 
Send  for  fiw  brochure 


seite  1 0.  save  and  loaf!,  basic,  dm  and  ma> 
chir>e  language  programs.  aF>d  over  /b  stale- 
merits,  functions  and  operations. 

New  improved  laster  version  mtiludlnq  re- 

Puiiiber  and  essentially  unlUnited  variables. 

Also,  ifi  exclusive  user  expand^e  comn^ana 

library 

Senai  and  ParaP^T  i.D  neibOed. 

Super  Basic  en  C3S$efl«  f^.DO. 


EU  II  Adapter  Kit  $24.9S 

Plugs  inlfj  Ell II  providing  Super  Ell  44  and  SO  pin 
plus  S-100  bus  e)(pansion,  (With  Super  Z%* 
pansiOdil.  High  and  low  address  displays,  slate 
and  motle  LED  s  opbonaJ  $11,00. 


Sremlln  Color  Video  Kil  $69.95 

32  X  t§  alpfiinumencs  and  griiphics.  up  to  8 
coloiTi  with  6&47  chip,  tK  RAM  at  EOQO.  Plugs 
inlo  Super  £ff  44  pin  bus  No  high  res  graphics, 
On  board  RF  Modulator  Kn  54.35 


1002  1GK  E>rnamic  RAM  Kit  $143.00 
Ejqiana^iie  to  32K  Hxtdin  nTn^  w  doc^  up  to  4 
MH;  w:no  wait  st^es  Adtf  16K  RAM  $B3.0Q 
Ttnr  B^sic  Extended  an  Csssetta  $15.00 

(added  iwnmands  indude  Stringy.  Amy.  Cas- 
tetle  1/0  Ble,|  S-1D0  4SlDt  Eipansion  $  9.95 
Super  Monitor  VtJ  Souttt  LiElIng         $15.00 


Super  Color  S-100  VIcfeo  Kit  $1 29  J5 

ExptinOibie  lo  256  x  192  tiign  resolution  color 
graphics  &647  wrth  all  display  modes  computer 
controlled  MHrnory  mapped.  IK  RAM  expEinda- 
bte|o6K.S-10Dbus  1 302. 50&0.  SOBS,  Z80  etc 

Deilert:  Send  fp^  eicellent  prit^ng  mirgtii 
prpgnm. 

Edlbir  AntfnMer  $25.00 

(Rtqutrei  mint  main  of  41£  lor  E  A  plus  user 

i04irce| 

IB 02  Finv  flastc  Souree  lls^hnp  $19.00 

Super  Menilor  y2. 0/2.1  Source  UiUng  ^O.tKI 


TERMS:  $5.DQ  min.  order  U.S.  Funds.  Calif  rtsidtnti  add  6%  lai 

$10.00  min   BinhAmericirt  and  Master  Charge  accepted.  $1.00  lnsurafice  optional 
Postage:  Aid  5%.   C.Q  0.  $10.00  min.  order. 


FREE:  Sin^d  tor  your  ^opy  of  our  NEW 
OUESl  CATALOtf.  fictudt  4Se  ttamp. 
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SERViCt 

t     0.00.  t  v.n 
t  iD.oo.tas.M 


CHARGES     VOiUMFOISCOUNT 

Adil  to  TS  S    1 00.00. t34^.'V9  t>M  <I0'- 

Add  »0  ?3  4    i00.qQ-t*«*.9*        ,  .L«i  30', 
...    No  Charge  n  000-00  *  Up i*"  IS  V 


ramss^    the  first  name  in  Counters ! 


9  DIGITS  600  MHz 


$1  2Q95 

"^        ^  WIRED 


crv  I  M«»f 


rh€  CT-90  i^  lix  moit  versatiit,  ffiture  packed  counler  t  vail  able  for  left 
thifiSJOO.OOF  Advi,ei(c«d  (k^sign  fcilurts  iincliidc  three  ielrcublt  gMc  umci, 
ftine  difits^  $M\c  oidtcAlor  and  ■  unique  displny  hold  fvnetttm  which  faoldi  the 
dttplayed  count  a^r  the  input  sifpal  ii  reinDiiiKl  Abo^  a  I  OrnKz  TCXOtnae 
bfRSf  ■:»  used  which  enablK«  eu.^  £Cfo  beai  caJtbraDoa  diccki  agamsi  WWV, 
OptiHuElK  *^  mleniaJ  nicad  battenr  pach.  e  itemal  tune  base  inpiu  aad  M  icm- 
pqwcr  hifli  lUbihiy  crystal  oven  umv  baie  arc  available  The  CT-90, 
perfofmance  you  can  cmiai  ofi[ 


SPECtFTCATIONS; 

Range:  20Hfio6<»MHz 

Seniitivity:       Le»t  ihan  10  MV  u>  1 5tr  MHz 

Lcti  dun  SO  MV  lo  500  MHz 
Rmatatiog      0.1  Kx  ( 10  MHz  ranff ) 

1.0  HttAO  MHz  ranftj 

10,0  Hf[6Q0MHf  rangel 
Dktplmr  9  dtt^M  0  4    LED 

Time  bejc       Sundmid  1 0  000  mHit  I  0  ppta  20-10*  C, 

O^uunaJ  Micr^^i^wef  ovennOJ  ppm  ZO^O'C 
Power  ft- J  5  VAC  4  2i0  ma 


7  DIGITS  525  MHz  $99 


WIRED 


SPECfFlCATTONS 


Seiuttiviifi 
Reset  tutnn 


DiipUy: 
Time  base: 
Power 


20  Hi  to  525  MHz 

Le«  tKafi  30  MV  to  ISO  MKr 

Less  than  1 50  MV  lo  300  MHi 
LOHi(S  MHzranp) 

10.0  Hi  (50  MHz  rancel 
lOO^O  Hi  (SUO  MHz  raitfe) 
TdigiuO.4'' LED 
1,0  ppmTCXO  20-40  "C 
12  VAC  fM  250  ma 


The  CT-70  bcBalj  the  price  barrier  aa  lil>  QuaJiity  frtqatocy  ccaioiem 
Deiiic  fcaCDres  luch  as  three  frequeticy  nmg^  -  each  w nh  pre-  aioplificatHMW 
doal  ielectaUe  t*te  times,  and  gale  activity  ifidicatk»  maltc  measuremeoti  ■ 
map.  The  vide  frequeoc^  niige  enahles  you  to  accurately  measure  t»|naL5 
firtffli  audio  thni  UHF  with  1 .0  pp«n  iccuracy  -  that's  .0001  %!  The  CT-70  ii 
the  answcf  to  mil  your  measurement  needs,  in  the  fkeld,  lab  or  hum  tHacliL 


PRICESe 

CT-TOwired,  I  year  warranty      %99.9i 
CT-70  Kii;,  90  day  paru  waf- 
iwrty  8^95 

ACl  ACfldapur  1« 

BF^I  Nicad  pa£k  >  AC 
adiptef/charBef  il,9S 


7  DIGITS  500  MHz  $79^5 


PRlCESe 

MINI  100  wimi.    1    year 

wanaftty  S79.95 

MINIIOO  Kit  90  diy  part 

waminty  59.93 

AC  Z  Ac  adiptef  for  M1N  t- 

too  3.9S 

BP-Z  Nicad  pack  add  AC 

adapuw  charger  1 2.9S 


Hen^s  a  handf^f,  general  purpuaw  coiDilar  thai  provides  most  bonnier 
nntctkinf  at  an  luibelievable  price  The  MINI- 100  doesn't  have  the  full 
fT#qu«ticy  ranjie  or  inpul  impedance  cjualiLies  fdund  in  higher  price  units,  but 
Tar  basic  RF  signal  meaiurementi,  It  cin'l  be  beat!  Accurate  measure  mentis 
can  be  made  fmm  I  MHz  all  the  w*y  up  id 500  MH^t  wilhejiceUentsejtsiiivity 
UirougJiout  the  ra^ge,  and  the  two  gale  t^mes  Jet  yon  wleci  the  resolution 
desired  Add  ih?  mead  piM?h  opticxi  aiid  the  MtHl- 100  makes  an  ideal  addition 
^  your  tool  boa  for    in-ihe-field'^  ^rE^qulen{:^)  checks  and  repain. 


WIRED 


SPECIFICATIONS: 


fUngc 

Sensitivity 

Resolution; 

Diipliiy^ 
Time  base 


I  MHz  to  300  MHz 
Leu  thaa  25  MV 
100  H7(&low  gNte) 
1.0  KHz  (fui  imu) 
1  digits,  0.4"  LED 
2.0  ppm  20-40'  C 
5  VDC  ^  200  ma 


8  DIGITS  600  MHz  $1591^ 


IS*. 


WIRED 


SPECIFtCATtONS: 


ScnsiLitity: 

Re^olutioft 

Ditpfay: 
Time  bamc 
Powct: 


20  Hit  to  600  MHn  TheCT-50  isa  venatlle  lab  bench  counter  that  will  measure  uptD600  MHz     PRICES; 

U*s  than  25  mv  to  J  50  MH2     ^^,01  »  digit  precision  And.  one  of  its  bcit  features  is  the  Receive  Frequency     ^"^^^  *'™^  '  V^^  warraity 


Less  liian  150  mv  to 600  MH& 
1.0  Hi  (60  MHi  range) 
10.0  HiitiOO  MHxmvl 
S(it0sO.4-  LED 
2.0  f^sB  20-40  C 
110  VAC  art!  VDC 


Adapter  whkh  mma  the  CT-50  into  1  diptat  readout  for  jtnjr  receivci.  The 
adapCrf  ti  easily  pfograittmed  ^k  ajiy  receiver  and  a  simple  cannroiofl  to  the 
rcceivcf  s  VFO  is  all  that  11  requiied  for  use  Adding ibe  receiver  adapter  at  no 
way  limits  the  opentioo  of  the  CT-SO,  (he  adapfcr  can  be  codvenieDlly 
swHched  00  or  dt  The  CT-50.  a  ooumef  (Jut  can  work  doubi^doty* 


CT-50  Kiu  90  day  pam 

wajnanty 

RA-L  neceivef  adapter  kit 

RA-i  wi»daadpr«^prqgFaii^ 

EBcd  (send  cop^  oi  receiver 

$chematic!l 


$159.93 

1 19,^ 
t495 


2^95 


DIGITAL  MULTIMETER  $991^ 


WIRED 


PRICES; 

USi  ^  Li  wizsl  1  stmvmrmi^ 

599.95 

DM  TOO  Kit.  90  day  paiO 

warranty 

79.95 

AC-I*  AC  adaptor 

J. 95 

BP  J,  Niead  pack  +AC 

adapter/ charger 

19.95 

MP-i.  Probe  kit 

1.95 

The  DM -700  offcn  prt^fes^ionat  quiliry  perfoiinancf  at  1  h<t^Kh%'tsi  prifv. 
Fearure*  include:  Z6  JiftrrmT  ro^n  mbd  %  tunctiom.,  all  arrintecd  in  a 
eocivenflnp  easy  xo  me  formt.  MEtujrrmeacs  aart  difpI'veJ  mn  i  brfe  )^ 
liipt,  H  mch  LED  readcmt  wiih  auionunc-  dctnmal  placnneftt.  mutrnxuMK 
poUritV.  cwerranee  indication  and  ovfrloadprotccHao  apto  1 2  SO  volts  on  all 
raniirm.  making  it  vfrTvaHv  f$oof -proof!  The  DM  -700  looiki  frrat^  1  ItancfatxiK', 
jet  bl^k.  ni|g^  ABS  chk  with  <xwiv«nienr  retractablr  tilt  hitl  mskcs  tr  an 
iili^al  nii.ldiri[>n  to  ^tny  nhitp 


SPECIFICATIONS; 
DCACvohs  lOOuVtol  KV.  5 

DC  AC 

OJuA  10  2  0  AinpL,  5  ranges 

OJ  ohms  to  20  Meg^mx  b  rajifts 


cumcnc 

Reiiitance: 

Input 

impedance 

Accuracy; 

Power: 


10  Megohfli^  DO  AC  volta 
10. 1  %  basic  DC  vohi 
4  C  celli 


AUDIO  SCALER 


For  htfh  resolution  aiidio  measurementi,  mulliplies 
UP  to    fifiquciicy. 

•  Greil  for  PL  tnoa 

•  Multiplies  by  10  Of  TOO 

•  0.01  Hz  resolijftioiif 

£29.95  Kit       139.95  Wited 


ACCESSORIES 

TeJescofnc  whip  antEaoa-  BNC  plug 

High  impedance  i^obe.  Ugbt  loadJnf ^.^. 

Low  pBSS  probe^  for  audio-  nifASircmen(s 

Direct  probe,  giEiseraJ  purpose  uiige 

Tthb4iLf«CT70.  90.  MINMOO       

Coluf  bum  cftltbrauon  und,  cAlibfiau»  ooujiier 
Bfain^  eokir  TV  signal , 


.1  7.95 
.  15.95 
1595 
.  12.95 
.     J.9S 

.    14.95 


COUNTER  PREAMP 

F*«r  rnemurtnic  ciiTCTTwIv  wrak  stipials  frtjca  1,0 10  LOOO 
MHi-   Small  ^cc.  pcrwiciredl  iby  fJug  rtumformrr-mtiinied., 

•  RaJ  25  db  giiii 

•  BNC  Conwdon 

•  Gfeat  fof  sojffing  RF  with  pick-up  bop 

114.95  Ktt      t44.95  Wiied 


ramsEy  electrDnic's,  inc.  f 

2575  Baird  Rd.  Penfield.  NY  14526 


|«B»r>V9>l 


.-62 


PHONt:  ORDERS 
CALL7l6-586-3'*50 


It  H^^S       ^olnlaitian  gya^aniiscl     Tiomirk*  4 en  It3  rioy-L  li  not  (iim&\wtt 

r^Furrt    in   OFFQincil   Irsifn   loi    ivtunci    Add   V'     '^r    ihippm^ 
miuianc*  ID  D  <«fii9#imunn  of  $1  D   Ovindaoi  add  1  ^        COO  add 
tJ    OrcJ«»l  u'^dm*  110     add  II  VO    Hf  tatidtnH  add  r      m* 
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Qualify  VHF/UHF  Kits  at  Affordable  Prices- 


These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycied 
10M  or  2M  SSB  exciters  on  UHF  &  VHFf 


Linear  Converters  for  SSB,  CW,  FM,  etc. 

A  ffaotjon  of  the  price  of  other  unfts;  no  need  to 

spend  $300  -  S400] 

Use  with  any  exciter:  works  wfth  fnput  bvels  as 

low  as  1  mW. 

Use  low  power  tap  on  exciter  or  sample  resis^tor 

attenuator  pad  {Instructions  includef}). 

Link  Qsc  wifh  RX  converter  for  Iranscetve^ 


XV4  UHF  KIT  —  ONLY  $99.95 

2Q-3Q  MHi  In,  435-437  MHz  out;  1  Wp.ep,  on  ssb,  up  to 
t^^W  on  CW  or  FM,  Has  second  osdilator  for  other 
ranges.  AMen.  supplied  for  1  to  SOO  mW  input,  u&e 
eKternsI  attenuator  for  higher  fevels. 

Extra  crystal  tor  432-434  MHx  range,,,. $5.95 

XV4  Wired  and  tested  ....................... . $1 49.95 


XV2  VHF  KIT  -  ONLY  $69.95 

2W  p.«.jpL  Output  with  Bs  little  as  1  mW  inpiit  Use  simple 
eternal  attenuator.  Many  treq.  rar^QAS 


IMTOPEL 

XV2*1 
XV2'2 
XV2-4 
XV2-5 
XV2'7 


INPUT  (MHzJ  OUTfHJT  (MHiJ 

28-30  90-92 

2fi^30  220-222 

23-30  T  44- 146 

28-29  (27*27.4  CflJI  45^1 46(1 44-1 44.4) 

144-146  50-52 


XV2  WJred  artd  tested 


k^mrkv*i^t¥9n*w*mf  v"  I  "^^jSv 


XV2B  2M  ADAPTER  KIT  -  $24.95 

Converts  any  2M  excrfer  to  provide  the  10M  signal 
required  to  drive  above  220  or  435  MHz  units. 


t 


^ 


♦■'J 


NEWI  COMPLETE  TRANSMiniNG  CONVERTEfl 
AND  PA  IN  ATTRACTIVE  CABINET 

Far  less  than  the  cost  of  many  lOW  unitsl 

Now,  the  popular  Hamtronicg'  TransmltHrhQ  Convefters 
and  heevy  duty  Linear  Power  Amptifiera  are  avaifatDte  as 
complete  units  in  attractive,  shielded  cabinets  with  Bt^C 
receptaci^s  fof  ©KCiterand  antenna  connections.  Perfect 
setup  for  versatile  terrestial  ar^d  OSCAR  operatkinsl  Just 
rigtit  for  phase  31  You  save  S30  vvtien  you  buy  complete 
unit  with  cabinet  under  cosi  of  individual  ilems^  Run 
40-45  Watts  ofi  VHF  or  30-4O  Watts  on  UHF  wtth  one 
tntegrated  unit!  Gail  tor  more  delails. 


MODEL 


KIT 


WIRED  and 

TESTED 
X\ra/LPA2-45/Cabt  (6, 2, or220)  Si  99.95  $349,95 
XV4/LFA4'30VC«bt  (for  UHF)       S229 J5        S399.95 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


•  NEW  LOW-NOISE  DESIGN 

•  ATTRACTIVE  WOODGRAIN  CASE 

•  Less  than  2dB  noiae  figure,  20dB  gain 

MODEL  Bf  RANGE  OUTPUT  RANGE 


CA28 

23-32  MHz 

144-148  MHz 

CASO 

50-52 

28-30 

CA50-2 

50-54 

144-148 

CyV144 

144-146 

26-30 

CA14S 

145-147-01- 

28-30 

144-144.4 

27-27.4  (Cej 

CA146 

146*1 4a 

2S-30 

CA220 

220-222 

23-30 

CA220'2 

220224 

144-148 

CA1T0 

Any  2MHi  of 

26-26 

Aircfatt  Band 

or2B-30 

CA432-2 

432-434 

2&-30 

CA432-5 

435-437 

28-30 

CA432-4 

432-436 

144-148 

Easily  modified  for  other  d  and  if  ranges. 

STYLE 

VHF             UHF 

Kit  less  case 

$34.95         $49.95 

Kit  with  case 

S39.95          $S4.9S 

Wired/Tested 

In  case 

$54.95          $64.95 

Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Double  tuned  circuits  for  spgrtous  supp 
Easy  to  align  with  bulIMn  test  aids 


■  lon 


T5T-30  10Mef«f,  2W  Kit,  _„.S44.95 

T51-50  6MGf*r,  ?W  Ka _$44.95 

T51'150  2  Meter,  2W  KTf ,  ,„,„$44,95 

T51-220  220  MHx^  2W  Kit. .,,.  .544,95 

T450  450  MHz,  3/4W  Kit. ..  .544.95 

T451  450  MHi,  3  W  f<it_  .  _  $59,95 

A14T  5  Chan  Adaptor  (T51&T451)    $9.95 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA'S 


•  U&e  33  lineer  or  class  C  f^A 

•  For  use  witti  SSB  Xmtg  Convefters.  FM  Excitem.  «tc, 

LPA2-1 5    6M,  2M.  220;  1 5  to  20W . . S59.95 

LPA2  30    6M,  2m;  25  to  30W .  * . S89,95 

LPA2-40  220  MHz:  30  (o  40W  ..,.,....,„, .Si  1995 

LPA2-45    6M,  2M;40to4SW.. $11995 

LPA4-10    430MHz;  10  tO  14W  ... .$7996 

LPA4-30    43QMHz;  3O'40W  ,...., $t  19.95 


FAMOUS  HAMTRONfCS  PREAMPS 

Let  you  hear  ttie  weak  ones  too! 

Great  for  OSCAR.  SSB.  FM.  ATV.  Over  14,000  m 

use  throughout  the  world  on  an  types  of  receivers. 


See  catalog  for  compleie  specificattons 


ITS  EASY  TO  ORDER! 

•  Write  Of  phone  716  392-9430 

(Electronic  answering  service  evenings  &  weekendsf 

•  Use  Credit  Card.  UPS  COO,  Check.  IVIoney  Order 

•  Add  $2.00  shippmg  &  handling  per  order 


Call  or  Write  to  get      ^^33 

FREE  CATALOG 

With  CornpJete  Details 

(Sand  *  IRC'«  for  oyerseas  maHlil(j) 


•  NEW  LOW-NOISE  DESIGN 

•  Less  than  2  dB  noise  figure,  20  d6  gaJn 
e  Case  only  2  Inches  square 

•  Specffy  opAfSting  frequencry  wtie^n  ordering 

MODEL  P-30  VHF  PREAMP,  available  in  niany  versions 
to  cover  bands  28-300  MHz. 

MODEL  P432  UHF  PftEAMP.  dvait&tjfe  in  if^roions  to 
cover  tsands  300-650  MHz. 


Kit  less  case 
Kit  with  case 
WJred/Tested  in  Caae 


VHF 

SI  2.95 
S1B.95 
$27.96 


UHF 


R75A*  VHF  Krt  tof  monitor  or  weattter  sattetita  service. 
Uses  w1d«  L<:  filter.  *6QdB  at  ±  30  kHz S69.95 

R7  5  B'  VHF  Kit  for  r>omia)  nfcrfm  service.  Equ^tent  to  most 
tr3rtscenef&'^tdBai±  1 7  kHz.-60dBal  ±25kHz„ ,  574,95 

R7SC*  VHF  Kit  for  repeater  service  or  high  rf  density  area, 
-6QdBat±14IU-U.-dOdB±22kKz,-lOOdB±30kH2. . . .  $84,96 

R75D*  VHF  Kit  tor  aplit  Channel  ope  rati  pn  drr&peater  in 
high  densily  area.  Uses  8- pole  crystal  filler.  -60dB  a1 
±9  kHz,  '1  OOd  B  at  ±  1 5  KHf.  TTie  uttirrTate  receivarl , . ,  S99.d5 

*  Specify  bard:  1 OM  ^  6  M ,  2  M ,  or  220  M  H  z.  May  alao  be  used 
for  adiacen  t  commerdaf  be  nds^  Use  2M  ver^on  for  1 37  M  Hi 
WX  satellites. 

R450(  )  UHF  FM  Receiver  Kits,  similar  to  R75,  but  for 
UHF  band.  I^ew  Fov^nc^lse  front  end.  Add  £10  to  at»ve 
prices.  (Add  selectivity  letter  to  rnodel  numbef  as  on  R75^ 

A1 4  5  CNannal  Adapter  for  Receivers. ...^ $9.95 


NEWR110VHFAM  RCVR 


AM  mofirtor  recetvo^r  Kit  »milaf  to  R75A,  tHJt  AM,  Avaiiabfe 
tor  1 0-1 1 M,  5M.  2M.  220  MHz.  arxJ  11 0-1 30  MHz  aircraft 
band  S74.95.  (Abo  Available  m  UHF  w^rakih.) 


am  ironies,  inc. 
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MEMORY 


2708 
2716/2516 

M)27 

2117A116 

2732-6 

C.P.U.'s.  Etc. 


D_e£Gr!£tj^on 

IK  X  8  Eprom 

2K  X  8  5V  single  supply 

IK  X  k   Static 

kK   X  ]  Dynamic  Ram 

16k  X  I  Dynamic  Ram 

32K  Eprom 


Price 

S  5*00 

9,99 
5.00 

2.99 
5.00 

39.95 


MC6800P 

Microprocessor 

9.99 

MC68B21P 

prA 

6.99 

MC6Bt*5P 

CRT  Control ler 

25.00 

MC6850P 

AOA 

't.99 

MC6852P 

SSDA 

5.00 

8008-1 

Microprocessor 

5.00 

8080A 

Microprocessor 

5.00 

Z80A 

rticroprocessor 

10.99 

Z80 

Microprocessor 

8.99 

Z80A 

PIO 

9.99 

ZBO 

SIO/0 

22.50 

Z80 

SIO/I 

22.50 

8212 

8  Bit  input/output  part 

3,99 

825) 

Convnunicatron  Interface 

6.99 

rRl602/AY5-1013 

UART 

6.99 

THSIOOONL 

Four  Bit  Microprocessor 

'♦.99 

PTIWZB 

PSAT 

5.99 

8257 

DMA  Controller 

8.99 

33M 

64  X  k   FIFO 

3.00 

MM5316/F3817 

Clock  wi  th  alarm 

5.99 

87M 

60.00 

87W 

8  Bit  Mfcrocomputer  with 

MClif08L/6 
C0M2502 
COM 260 1 


programinable/  erasable  EPROM 
6  Bit  D/A 


CRYSTAL  FILTERS 
TYCO  001-19880  Same  as  2194F 
10.7  MHz  narrow  band 
3  dB  bandwidth  I5  KHz  mtn. 
20  dB  bandwidth  60  KHz  min. 
UO  dB  bandwidth  ISO  KHz  min. 
Ultimate  SO  dB  insertion  loss 
Ripple  1  dB  max.  Ct.  (h-/-S   pf 
S3. 99  each   


dB  max, 
3 600  Ohms 


mFkSk,   same  as  MRF^58     12,5  VDC  ,  3-30  MHz 
30  Watts  output,  12  dB  gain     $17-95  each 


60.00 

3*25 

9.99 
9>99 


NO   ORDERS  UNDER  $10 


MRF^72 

12.5  VDC,  27  HHz 

k   Watts  output.  10  dB  gain 

St  #69  ^^5^ 

CARBIDE  CIRCUIT  BOARD   DRILL  BITS 

for  PCB   Boards 

^   mix   for   $5-00 


HURATA  CERAMIC  FILTERS 
SFD  455D      'fSS  KHz 
SFB  ^550      ^55  KHz 
CFM  455E      455  KHz 
SFE  10,7  HA    10,7  HHz 


$2.00 
1.60 

5.50 

2.99 


ATLAS   CRYSTAL   FILTERS   FOR  ATLAS 

HAM  GEAR 

5.52  -  2.7/8 
5.595  -  2,7/8/U 
2.7/8 

.500/i+/CW 
2.7  USB 
■  2.7/8/L 
2.7  LSB 


5.61+5  ■ 
5.595  ■ 
5.595  ■ 
5.595 
5.595 

9.0  -  USB/CW 


YOUR  CHOICE 
$12.99  each 


J310  N-CHANNEL   J-FET  i*50  MHz 
Good  for  VHF/UHF  Amplifier, 
Oscillator  and  Mixers   3/$l -00 

AMPHENOL  COAX  RELAY 

26  VOC  Coll   SPOT  #360-11892-13 

100  Watts  Good  up  to  18  GHz 

$19.99  each 

78MO5      Same  as   7805  but  only  i  Amp  @ 
5  VOC       ^9€   each  or    10/$3.00 


NEW  TRANSFORMERS 

F-t8X       6.3  VCT  (^  6  Amps 
24  V  ^   1   Amp 
25.2  VCT  ^  2  Amps 
10  VCT  ^  3  Amps 
20  VCT  ^  1   Amp 
12.6  VCT  @  2  Amps 
28  VCT  ^  100  HA 
Dual    17V  0^  lAmp  ea 


F-46X 

F-itlX 

P-8380 

P-860i+ 

P-8I3O 

K-32B 

£3055** 


$6.99  ea. 

5.99  ea. 
6.99  ea. 
7.99  ea. 
4.99  ea. 

4.99  ea 
4.99  ea 

6.9^  ea 


EIMAC   FINGER  STOCK     #Y-302 

36    in.    long  x  ^   In.        $4.99  each 
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MRF203 
MRF236 

MRF221 
MRF226 

MRF227 

MRF238 

MRF2i+0 

MRF2if5 

MRF247 

MFf262 

MRF3 1  k 

MRF406 

MRF412 

MRP  42 1 

MRF'+22A 

MRFit22 

HRF't28 

MRF428A 

MRF426 

MRF426A 

MRFt»i+9 

MRF^+itSA 

MRF^tSO 

MRFU5OA 

MRF452 

MRFi*53 

MRF'*5't 

HKFkSS 
MRF455A 
MRF472 
HRFkjk 

MRFi*75 
MRFi476 

MRF477 
MRF485 

MRF492 
MRF502 

MRFSOit 

MRF629 
MRF6if8 

MRF90 1 

MRF902 
MRF904 

HRpgn 

MRF5I76 
MRF8004 
BFR90 
BFR91 

BFR96 
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$P.O.R 

19.47 

8.73 
10.20 

2.13 
10.00 

14.62 
28.87 
28.87 

6.25 
12.20 

11.33 

20.65 
27.45 
38.25 
38,25 
38,25 
38.25 
8.87 
8.87 
10.61 
10.61 

11.00 

11.77 

15.00 

13.72 

21.83 
21.83 

14.08 

14.08 
2.50 
3.00 
2.90 

2.25 

10.00 

3.00 

20.40 

.93 
2.00 

3.00 
26.87 

3.99 
9.41 

3.00 

4.29 

11.73 

1.39 
!.00 

1.25 
1.50 


BFW92A 

BFW92 

MMCM913 

MMCM2222 

HMCM2369 

MMCM2484 

MMCM3960A 

MWAllO 

MWA120 

MWAI30 

HWA2 1 0 
MWA220 
MWA230 

MWA3I0 
MWA320 

HWA330 


$ 


1.00 

.79 
14.30 

15.65 
15.00 

15.25 
24.30 
6.92 
7.38 
8.08 
7.46 
8,08 
8.62 
8,03 
8.62 
9.23 


TUBES 

6KD6 

$     5.00 

6LQ6/6JE6 

6.00 

6Mj6/6Lii6/6JE6c 

6.00 

6LF6/6MH6 

5.00 

1 2BY7A 

4.00 

2E26 

4.69 

4X 1 5OA 

29.99 

4CX2508 

45.00 

4CX250R 

69.00 

4CX300A 

109.99 

4CX350A/8321 

100.00 

4CX35OF/J/8904 

100,00 

4CX1 5006/8660 

300.00 

eilA 

20.00 

6360 

4,69 

6939 

7.99 

6146 

5.00 

6146A 

5.69 

6146B/B298 

7.95 

6146W 

12.00 

655OA 

8.00 

8908 

9.00 

8950 

9.00 

4-400A 

71.00 

4-400C 

80.00 

572B/T160L 

44.00 

7289 

9.95 

3-loooz 

229.00 

3-5002 

129.99 

TO-3   TRANSISTOR  SOCKETS 
Phenol  J c    type        6/$ 1,00 


UHF/VHF   ftp   POWER  TRANSISTORS 

CD2867/2N6ii39 

&0  Watts  output 

Reg.  Price   $^5-77 

SALE  PRICE   $19.99 

1900  HHz  to  2500  MHz  DOWNCONVERTERS 
Intended  for  amateur  radio  use 
Tunable  from  channel  2  thru  6 
3^  dB  gain  2.5  -  3  dB  noise 
Warranty  for  6  months 
Model  HMR  M  with  dish  antenna 
Complete  Receiver  and  Power  Supply 
$225.00  {does  not  include  coax) 
k   foot  Yagi  antenna  only 

$39,99 

Downconverter  Kit  -  PCB  and  parts 

$69.95 

Power  Supply  Kit  -  Box,  PCB  and  parts 

$^9.99 

Downconverter  assembled 

S79-99 

Power  Supply  assembled 

$59-99 

Complete  Kit  with  Yagi  antenna 

S 1 09, 99 

REPLACEMENT  PARTS 

HRF901  $  3.99 

MBDloi  1.29 

.001   Chip  Caps  1.00 

Power   supply  PCB  ^-99 

Downconverter  PCS  19*99 

Bogner  down  converter,  industrial  version.  1 
year  guarantee  $225.00 


36  PIN  MOTOROLA  BUS  EDGE  CONNECTORS 
Gold  plated  contacts 
Dual  43/86  pin    *]56  spacing 
Solder  tail  for  PCB    $3.00  each 

CONTINUOUS  TONE  BUZZERS 

12  VDC $2.00  each 

110  VAC  MUFFIN  FANS 

New  $11.95     Used  $5-95 


PL-259  TERMINATION 
$1 ,50  each 


52  Ohm  5  Watts 


NO  ORDERS  UNDER  $10 
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2822  North  32nd  Street.  #1    •    Phoenix,  Arizona  85008   •    Phone  602-956-9423 


i^6^ 


2N2857JAN 

$   2.50 

2N29^9 

3.60 

2N29U7 

15.00 

2N2950 

4.60 

2N3375 

3.00 

2N3553 

K57 

2N3818 

5.00 

2N3866 

1.00 

2N3866JAN 

2.50 

2N3866jAN'n( 

4.00 

2N3925 

10.00 

2N39^8 

2.00 

2N3950 

25.00 

2N3959 

3.00 

2N3960JANTX 

10.00 

2N^072 

1.60 

2N 1+427 

1.10 

2N'+429 

7.00 

2Nlt877 

1.00 

2N4959 

2.00 

2Nif976 

15.00 

2N5070 

8.00 

2N5071 

15.00 

2N5I08 

4.00 

2N5109 

1.50 

2N5179 

1.00 

2N5583 

4.00 

2N5589 

6.00 

2N5590 

8.00 

2N5591 

11,00 

2N5635 

5.44 

2N5636 

11.60 

2N5&37 

20.00 

2N5641 

5.00 

2N56U3 

14,00 

2N56i*5 

10.00 

2N581+2 

8.00 

2N58lt9 

20.00 

2N59^2 

40.00 

2N5946 

14,00 

2N5862 

50 .  00 

2M6080 

7.00 

2N6031 

10.00 

2N6032 

11,00 

2N6033 

13.00 

2N608ft 

14,00 

2N6095 

1 1 .  00 

2N6096 

20.00 

2N6097 

$23.00 

2N6166 

38.00 

2N6368 

22.99 

2N6439 

40.00 

A210/MRF517 

2.00 

BLY38 

5.00 

40280/2N4427 

1.10 

40281 /2N3920 

7.00 

40282/2N3927 

10,48 

NE555V  TIMERS 

39c   each  or    10/$3.00 

NEW  DUAL  COLON  LED 

69*  each  or 

10/$5.00 

HEP  170   1000  PIV 

2.5  Amps  25<  each  or 

100/$15.00 

HIGH  VOLTAGE  CAPS 
i+20  HFO  {S)  400  V DC  OR 
600  HFO  ^   400  VDC 
$6,99  each 


NEW  ROTRON  BISCUIT  FANS 
Model  8T2A1   115  VAC 
$12,99  each 

TO  RIM  TA700  FANS   NEW 

Model  A3034O 

230  VAC  @  .78  Amps 

Will  also  work  on  115  VAC 

$29,99  each 


ORDERING  INSTRUCTIONS 

Check,  money  order,  or  credit  cards 
welcome.  (Mastercharge  and  VISA  only) 
No  personal  checks  or  certified  personal 
checks  for  foreign  countrys  accepted. 
Money  order  or  cashiers  check  in  U,S, 
funds  only.   Letters  of  credit  are  not 
acceptabi e. 

Minimum  shipping  by  UPS  is  $2*35  with 
insu ranee »   Please  allow  extra  shipping 
charges  for  heavy  or  long  items. 

All  parts  returned  due  to  customer  error 
will  be  subject  to  a    15%  restock  charge. 

If  we  are  out  of  an  item  ordered,  we 
will  try  to  replace  it  with  an  equal  or 
better  part  unless  you  specify  not  to^ 
or  we  will  back  order  the  item^  or 
refund  your  money, 

PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
NOTICEp   Prices  superseade  all  previously 
published*   Some  items  offered  are 
limited  to  small  quantities  and  are 
subject  to  prior  sale* 

We  now  have  a  toll  free  number  but 
we  ask  that  it  be  used  for  CHARGE  ORDERS 
ONLY,   If  you  have  any  questions  please 
use  our  other  number.  We  are  open  from 
8:00  a.m,  -  5:00  p<m,  Monday  thru  Saturday, 

Our  toll  free  number  for  orders  only 
is  800-528-3611 , 


DOOR  KNOB  CAPS 
U70  pf  (a  15  KV 
Dual  500  pf  @  15 
680  pf  $D  6  KV 
800  pf  ^   15  KV 
1000  pf  @  20  KV 
2700  pf  &   40  KV 


JUMBO  LED's 
Red 
C 1  ea  r 
Yel low 
Green 
Amber 


8/$ 1.00 
6/$1.00 
6/$ 1.00 
6/$ 1.00 
6/$1.00 


MEDIUM  LED's 
Red  6/$ 1.00 
Green  6/$K00 


$3,99  each 

KV   5.99  each 

3,99  each 

3.99  each 

5.00  each 

5*99  each 


NEW  G*E.  OPTO  COUPLERS  4N26 
69^  each  or  10/$5.00 


MEW  &   USED  BCD  SWITCHES 
3  switch  with  end  plates 
New  $8.99 
Used  $6,95 


MICRO-MINI  WATCH  CRYSTALS 
32.768  Hz   S3. 00  each 

NEW  2  inch  ROUND  SPEAKERS 
100   Ohm  Goil       99i  each 

PLASTIC  TO-3  SOCKETS   V$K00 


NO  ORDERS  UNDER  $10 
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RAMSEY 
ELECTRONICS 
''W  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodies  too 
good  to  bypass,    items  are  limited  so  order  today 


2575  Baird  Rd. 
Penfield,  NY  14526 

716-586*3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


hMiiuHtun 


Call  Yoyf  Phone  Order  in  Today 
TERWS:  SaiisfacTion  guaranteed  Of  mortey 
reJjnded,  C.O.D.  add  %2.Q0  Mtnimum  order 
S6.0O.  Orders  under  Si 0.00  add  $1 .50.  Add  5% 
for  pQSiago,  insurance.  Jiafidling.  Overseas 
add  15%.  N.Y.  residents  add  7%  tax. 


FM 
MINI 
IKE 


A  super  high  peFlormance  FM  wire- 
iess  mike  kifi  TrarTsnnits  a  siable 
sigr^al  up  lo  300  yards  witn  excep- 

tionaF  audio  quality  by  means  ol  i\& 
bull!  <n  electret  mijke  Kll  inciuiJ'SS 
casR  mike,  on^off  .'s.witch.  antenna, 
battery  and  super  instructions  This 
IS  Ihe  lin&st  umt  available 

FM-3  Kil  $14.95 

FM-3  Wired  and  Tested  19.95 


Color  Organ 

See  rrusic  come 
alive!  3  different 
lights  ffrcker  wi-th 
music.  One  light 
each  for;  high. 
mid-range  and 
lows.  Each  indi- 
viduaMy  adjust- 
abie  and  drives  up 
to  300  W  runs  on 
110  VAC 

Complete  kit. 
ML-1 
S8.95 


Vid«<>  H(>dLj4»lQf  Kll 

Converts  any  TV  (g  vtdp.o  monklor  Super 
Stable.  tLjratiJe  ouer  -ch  4-6'  Runs  o^  5- 
15V.  atcepJS  stct  vtclp&si-gnal  Best uni ion 
th€  iTiark£;1'    Complete  hit    VO-1  $7.95^ 


Lfttf  Bllnky  Kit 
A  great  atieniiori  get- 
ter which  alternately 
Jlasr^s  2  jumbo  LEDs 
Use  for  rrame  badg@&. 
buttons,    warnmg 
paneF  lights,  anything! 
Huns  on  3  to  16  voPts 
Complete  kit.  BL-1 
$2.95 


Su|Mr  Sleulti 

A  super  seri'S^tiveamph- 
Ner  wtMCrh  will  pjck  up  a 
pin  drop  at  15  feel?  Great 
fof  monitoring  baby's 
room  or  as  general  pur- 
pose ampiifier  Full  2  W 
ms  output,  ruos  on  6  to 
15  vofts.  uses  S-45  ohm 
speaker. 
Complete  kit.  BN-9 

$5.9S 


CPO-1 

Runs  or*  3-12  Vdc  1  wall  out,  ^  KHZ  qood  for  CPO 
A^arrrr.  Audio  Osc:illatpr      Complete  kit  $2.-95 


CLOCK  KITS 

Your  old  favorites  »re  here  Again.   0y«r  7,000  Sofcf  to  Datc- 
8»  one  ol  the  gang  tnd  crd«r  youri  tcKlA^t 

Try  your  hand  at  biiilding  the  finest  looking  clock  on  the 
markei  its  satin  finish  anodized  aluminum  case  looks  great 
anywhere,  while  six  .4"  LED  digits  provide  a  highly  readable 
display  This  is  a  complete  kit,  no  extras  needed,  and  it  only 
takes  1-2  hours  to  assemble.  Your  choice  of  case  colors; 
silver  gofd,  btack  (specify). 

Clock  kjt.  12/24  hour.  DC-5  $24,95 

Clock  with  10  min    ID  timer.  12/24  hour  DC-10  $29.95 

Alarm  clock,  12  hour  onfy.  DC-8  $29.95 

12V  DC  car  cfock.  DC-7  $29,95 

For  wired  and  tested  clocks  add  $10  00  to  kit  price 

SPECIFY  12  OR  24  HOUR  FORMAT 


FM  Wireless  Mike  Kit 

Transmils  up  tO  300   to 

any  FM  broadcast  ra- 
dio, uses  any  type  of 
rnike.  Hun$  on  3  to  9V  Type  FM-2 
h&S  added  sensitive  mike  preamp 
stage 

FM-l  krt    S3.S5  FM'2  kit     $4,95 


WMsper  Ught  Kit 

An   interesting  kit.  small  rrike 
picks  up  sounds  arid  converts 
them  to  light.    The  louder  the 
sound,   the  brighter  the  light 
Includes  mike,  controls  up  to 
300  W.  runs  on  ttO  VAC 
Complete  kit,  WL-I 
$6.35 


Tone  D*ciwl«f 

A  compleie  tone  deco- 
der on  a  si^ngle  PC 
board     Features;    400- 

5000      Hz      adjustable 
range  via  20  turn  pot.  voltage  regu- 
lation. 567  IC.    Useful  fof  louch- 
tone    burst   deiection.    FSK.   etc 
Cari  also  b^  used  a$  a  staWe  tone 
encoder     Runs  on  5  to  12  vo^tS. 
CompJete  Nit   TO-1       $S,9S 


Car  Ctock 

The  tJN-KiT,  only  5<  soldher  qonnections 

Here  J  a  super  iookmg  tugged  and  accurate  auto  clock  which  is  a  snap  fo  build  and 
matall  Clock  movemftnl  is  compfetely  assernbFed  —  you  only  soWer  3-  wires  ^nd'  5 
swilches  lake-^  abo^l  iS  mjnulasi  D^spray  is  brighi  green  wiTir  antornaiig  brighini^^B 
tontrql  prtoliJceP?  —  assures  you-  ol  a  highly  r&ada&le  dasplay  day  -or  night  Co-mes  m  ^ 
5H  h  rt  I  i  n  i  fih  anfld  i2ed  alu  minumcasfrwvhi  ich  ca  n  be  altac  h^d  S  different  wbvs  tis  i  ng  ?  g  ided 
lape    ChChice  oi  siiv-ei'   biack  or  ^oJd  case  Hpocifyl' 


OC-3  kit    12  Hour  Torrnel 
OC-3  wired  and  tesied 


S22.99 

S».9S 


Umv«rt»l  Timer  Kil 

Provides  th&  basic  pans  and  PC 
board  required  to  provide  a  source 
of  precision  timing  and  pulse 
•generation  Uses  555  timer  \C  and 
mckides  3  range  of  parts  for  most 
liming  needs 

UT-5Ki|  IS.95 


Mad  Blaster  Kit 

Produces  LOUD  ear  shattering  and 
attention  geitir^g  siren  like  sound 
Can    supply    up   to    15    watts    of 
o&no)<iousaudto.  Runks  on  S-1S  VDC 


S^ren  Kit 
Produces  upward  and  downward 
wai^l  characienslic  of  a  police 
siren  5  W  peak  audro  output,  runs 
on  3-15  volts,  uses  3-45  ohm 
speaker. 
Compiete  kit   SIVI-S  $2.95 


Cdil«ndar  Aldrm  CiMtk 

The  cJock  mat's  got  il  aiF  S-.S"  LEDs, 
12.-'24  tiour.  snoore,  24  hour  alarm  4 
year  calendar,  battery  backup,  and 
lots  more.  The  super  7001  cJnip  is 
used  Sijre:  5x4x2  mches.  Complete 
kit  less  case  (n-ot  avail abJe) 
DC-9  $34.95 


Under  Da»h  C»r  Clock 

l2,'2-4  fHJur  c^loth  -n  a  ftB*iiiilijl  fJl*5ti<:  pta»fl  tealijies 
6  pumtio  RED  LCDS,  high  5C(Mjf*^.y  ^  W1%.I.  easy 
3  whFtr  hf^o^up  dijipl^y  nlai^lis  wrFh:  igniloon  ^nti 
mpnf  msirLfilions  Opiionai  (i\fr\n^f.f  a\uom.3i,caiiv 
a^jLi$;tfi  diiiciiav  fo  jmt)i«n.f  Mghl  level 
DC-11  r^Hpcli.  *t\tt^  mtg    br^chfil  |j7.59  kill 

DJirt- 1  drmmef  dilfipref  tiSO 

ArJd  HO  on  Ajtftv  snd  T*s1 


MB  1  Kit 


$4.95 


60  H{  Time  Bit* 

Ri;ns  0<1  5'?5  VDC     Low  cuf-'enl  f^femaj-  I 
m«n-Tnonrh  accufflcy  re-?  Kii  15.50 

TB-r  AS*/  tfr.AS 


PARTS  PARADE 


Video  Terminal 

A  tomfiSelel^  aeif-conlained  stand  alorv£  video  refrnmai  cirJ  fiequirps  only  an  ASG  If  keyboard  a-nd  T'<f 
S*f I  la  l3M;[>m(^  H  to  rViylfl [ft  I  rr rfi  irtSF  yn  iI  F»»ryr«S.  9"!  SiJl^^e  5^  Ikiitip  ly .  K  T  A  L  COnirCl  led  tiy  (IC  Snn  ftfl  ucj 
ratEE  ^^.a  &eOO>  campletE  compkJler  and  ^evftoa^'fl  contTO*  ot  cufscr  Pariiy  error  control  and  dns-p-iay 
A^C^4)1S  ai^d-y^i^^^Al^iSari-^t  A^C^I  fihiS  F^aK^llAl  k«yi^i;>3li^i^qi^|>ii1  Thi^  ^Jt^  i$  64  Chilf  tylQlin^  wf>I^ 
scroFling  ypper  and  iow«r  cas«  lopfionah  an-d  nas  BB-222  an^^Qima  laqp-ml^rfacesa^i  board  Kits- 
■ncfiidt?  sockets  ijfid  s;OiTrtplfl!Ec  ClOClimp.ifili)lion 

RE  ^41€  If^rmmal  card  liM  i^^i  $$0  00  Ic  wir^  uriiti  t1l9.9S 

t  Ci*i*^r  Gs«<^  OHliO'l  1.13  3i 

P-awar  Supply  i^M.ib 

RF  *JlO<lLHaifl-f  Ml  17.35 


IC  SPECIALS 


LINEAR 


301 
324 

555 

sse 

7d1 

id56 

3900 

3914 

S03& 


** 


S1.50 
$1.50 
i.45 

$1.CH> 
51  00 
J1  OO 
*1  35 

10.'$3.0CI 

I  .50 

1.50 

S395 

S2.95 


CMOS 


4D13 
4046 
4049 
4DS9 
45lt 
4&t8 
5*39 


TTL 


74SQ0 
7447' 
7475^ 
7490  ■ 
74196 


S  .40 

S.so 


SPECtAL 


11C&0 

10116 

720B 

7  207  A 

7?16D 

7107C 

5314 

537  5  AS/ 

7001 


S  T25 
S17.S0 
£  5.50 

$21,00 
S1250 
$  2.95 
$  2,95 
$  6.50 


READOUTS 

FND  359   *■  CC.  J1.00 

FHnM7/51(?  5"CA  V« 

MAN  ?J/MP?7aO  33'-CA  1.« 

HPTWt   43" C  A  3.« 


TRAIMSISTORS 

^Nj^tMNPNC^F  iiyn.oe 

JN3906  PMP  C^  F  IS/lt-W 

2*14.103  PN  P  C*  f  14/11 .00 

7N4410  NPN  C'F  1&/»1.0fl 

2N4S16FETC^F  tVtl.Oa 

2N377 1  NPN  Sthesn  H-^B 

INS  1  rg  UKF  MPisi  i^ia.K 

Powflr  Tib  NPN  40W  S>4lJ« 

C4vv#f  Tib  PtsrP  40W  1/1 .« 

«PF  102.'2W.S4W  t.H 

UPS  3^m  ry(M  T *R  so/fi.sa 

f»HP   3B0A  Typ«  T«R  SWU.flfl 

2NH44UJT  1/U.DD 


FERRITE  BEADS 

Wifh  ifi+o  and  specs       IS/tt.OO 
6  hdI?  Bai^un  Beadft        S^tl.OO 


R«!9ts1{>r  Asi'i 
Assortment  ol  Popular  vatueis  -  %' 
wall    Cut  Ipg-d  tor  PC  mounting, 


'A" 


center^  W' 
more 


leads    bag  of  300  or 
$1.50 


Switches 

Minr  Idggie  SPOT  S1.00 

fled  Pushtaurtonsj  N.O        3/t1.00 


Earphone 

ifiatJfi,  S  ohm.  good  tor  small  lone 
speaks'Ts  alarm  clocks  ^tc 
5  for  $1.00 


Mini  fi  ohm  Sp««k«r 

Afjpro.a  2 '.■■'■'  diam  Round 
Ji^pe  fof  ■raclios.  mflte  etc. 
3  l&r  S£  00 


Crystals 

3  579545   MH2  S1  SO 

10.00000    MHZ  $5.00 

5  248800    MHZ  S5.00 


AC  Ada|it«n 

Good  lor  cfocks.  nicad 
chargers^all  ItO  VAC  plug 
one  end 

a.5  wdc  @i  20  mA  $1.00 

16   v&c  @  1€iQmA  S2.S0 

15.  vac^  ?5DmA  SS.Ofli 


Solid  Stat?  Buzierfl 

S-fnall'  hij^jr^r  4S0  Hi.  86  dB.  fiOyfiCi 
outpul  on  5-12  vac  al  T0-3D  mA  ttl 
CQmpaiibl& $1 .  50 


Slug  Tur>ed  Ct>ltl 
Small  3/16"   Hex   Slugs  lurned  COM. 
3  turns  10  for  $1.00 


AC  Ouilvt 

Panel  Mount  wilh  Leads 

4/i1.00 


Audio 
Prescaler 

Make  ht§h  resolution  audio 
measurnnents.  great  for  musical 
instrument  tuning.  PL  lones.  etc 
Multiplies  audro  UP  in  frequency, 
selectable  j<10  or  xlOO.  gives  01 
HZ  resoiutfon  with  i  sec  gate 
time!  High  sensitivity  of  25  mv,  1 
meg  input  z  and  buili-in  filtering 
gives  great  performance.  Runs 
on  9V  battery,  aM  CMOS. 
PS-2  kit  %2B.BS 

PS-2  wired  S39.95 


600  MHz 
PRESCALER 

Extend  the  range  Of  your 
counter  to  600  MHz  Works 
with  aJI  counters  Less  than 
150  mv  sensitivity    specify - 

10  or  -100 

Wired,  tested,  PS-iB  $S9.95 
Kit,  PS-1B  $44.95 


CAf>ACrTO«S 
t^NTALUM 

1.5  uF  25V3/$1.00 
1.3uF25V3^$1.00 
.22uF25V3/$1.00 


ALUMINUM 

E  kr'.  I  r  I'^i  y  1  iC 

lOOO  Kif  t6V  Raai«i  t.$a 
5WuF50VA*ia1  t.M 
iM  uF  16V  ANtaiS/il.OO 
10  uF  15V  Radial  tOr'S  1.00 


DISK  CERAMIC 
1  16V  IStrtlOO 

CH7  tev  jQ^t^.w 


Sockets 

8  Pin  1t)^S2.O0 

14  Pin  10/$2.00 

16  Pin  10/12.00 

24  Pin  4/$2.00 

2a  Pin  4/*2.CH) 

40  Pin  3/$2,M 


Otodet 
5  1  V  Zeoer     20/$l.M 
1N&l4Type     SO/M.OO 
1KV2Amp  e/11.00 

lOOV  1Amp     IS/Sl.OO 


25  AMP 

100V  Bridge 

$1 .50  tach 

Mini-Bridge  50V 

1  AMP 

2  for  $1.00 


DC- DC  Conv*rt«r 

'5  vdc  jnpul  prom   -9  vdc  fiii  SCma 
■  9  tf d c  prod  uces  - 1 5  ^tf c  @  35  m.a  f  1 .  2S 


25K  ?0  Torn  Trim  Pal    %^.Q0 
1 K   20  Turn  Trim  Pol    I  .SO 


Ceramic  IF  Filters 

Mini  ceramic  filters  7  (cH? 

B.W.  455  kH 2*1.50  ea, 


ir 


Tilmnivr  C*p4 
Spragiue  -  3- JO  pJ 

Sla:hle'  PoJyprO-pyieine 


30  Watt  2  mlr  PWR  AMP 

Simple  Class  C  power  amp  features  8  times  power  gain.  1  W  in 
for  8  out.  2  W  tn  for  1 5  out,  4 W  In  for  30  out  Max  output  of  35  W, 
incredible  value,  complete  with  all  parts,  less  case  and  T-R  relay. 
PA-1 ,  30  W  pwr  amp  kit  S22.95 

TR-1,  RF  sensed  T-R  relay  kit  6.95 


MBF-£3e  transistor  as  used  in  PA-i 
a-1Ddb  gam    150  mtiz  t11.9S 


RF  actuated  relay  senses  RF 

{1WJ  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 
TR'1  Kit     $6.95 


Potwer  Supply  Kit 

Complete     irtple     regulated     jjowar 

supply  provides  variable  6  to  1 B  volt^  at 

200  fna  and +5  at  1  Amp  E^ceJIentioad 

regulatton,   good   fijlerpr>g  and  small 

&\t&    L  ess  tran  s  I  or  m  0r& ,  r&qu  i  res  6. 3  V 

I*  I  A  and  24  VCT 

Complete  hit.  PS-3LT  $6-95 


Cryital  Mlcroptione 

Small  1"  diametef  '^*"  thack 
crystal  mike  cartridge   t,7S 


Coai  Coriftector 

Chassis  m^ount 

BNC  type  $1,00 


Mini  RG-174  CoaK 
10  n.  for  $1.00 


»  VoH  BitWry  Cllfw 

Npc#  quality  c I i pS  5  tor  $ t .M 

H''  Rubl>$r  Gr«mm«|5  tO  tof  tT.OS 


OP-AMP  Spvclil 
B I  -F  ET  L  F  1 374 1  -  Di  rect  pi  n  tor  pin  74 1  com  pat » ble,  bu  1 5Q0  ,CMDO  ME  G 
ir>pLit  i.  ^gper  low  50  pa  input  current,  lovv  power  drain, 
SOfaranly        I9.D0  10  lor         $2.00 


P«r|t  ft*} 

Awt   Of  &h.qh«   di^f-   -v-sps    f*f*t  .  '**!  S  tor* 

irAnsisioi'ii  anade^  MICA  caps  «jc 

am.  bag  [jlQO  pci  tl.OO  Ig  bag  (300  pc]  t3.S0 


Connrnmorn 
6  pin  type  gi?rrt  contacts  for 
mA-1003  c&r  doct  module 


L«di    ■  your  choice,  pfeaae  specify 

Mini  Red.  Jumbo  Ft^.  Highi  ^nien^ity  J^'Sd,  III'LjminAtor  Red  B/$1 

Mini  Vellow.  Jumbo  Vellow.  Jumbo  Green  6/it 


ViractDrt 
Matoroia  MV  ^209  30  PF  Mominal  CAp  20-1^  PF  -  Tunal>l6  range 

.Ha«ctiw  Ji/t1.00 


78MG 

79MG 

723 

309K 

7305 


$1.29 

$1.25 

$.»} 

S1.1S 

$1.00 


Rtgiriiton 


7812 

7S15 
7905 
7012 
7915 


$1.00 

$1.25 

$1  .as 

11.25 


Shrinit  Tubing  NuIh 

Nice  pr^CuC  pdftS  Of  Sihrink  U^s:  I"  k  '■■"+' 
Shinnk  to  '4"   Or«ai  tor  Splicer      SO/fl.OO 


Mini  tO-^2  Heat  Shnha 
ThermplFQy  Bf^nd  S  lor  1 100 

To-^^O  H?ai  5m  ks  3  lor  t1  00 


Opto  Isolators  -  4N28  type 

Opto  Reflectors  -  Photo  diode  +  LED 

^ ^ — 


$.50  »a. 
$1.00  e«. 


1101*1  Pir>i 
Molex  already  prfici^  irh  Itngth  oi  ?■  P&fimct 
tor  14  pin  sockats    20  tlilp*  JQt  |1 .00 


CDS  PholQcalli 
Reiislance  vanes  with  light.  ?50  ^jhina  to 
Q^#r  3  imafl  3  tor  $1.00 


y'Read&f  Se}yice^-S9&  page  130 
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bVLLIT  ILECTB9IIC9 

[TlisrniirtisassDr  SiatiDfi    llDsh 


P.a  80X401 244  £ 

GARLAND,  TX,  75040 

214  *  270-3553 


*^12 


I    D 

ACTIVATES.  RESETS,   iFid 
turh«   Off   ID   CircutI 

ZDNS    CHANGE 

S*l«cti  ana  of  THREE  wonLD 
TIJM££ONES  Locat  tim*  Et2hr  foffnat} 
and  TWD  24hr     zanaa  of  your  chofca 


SET    SWICHES 

SKort-thraw  POSITIVE  CLICK 

Kavboard  awttohaa  aHow 

qulBK    «nd    BCQurat^   TrMESETTfNO 


SECONDS 

HESET/flOLD  prvvldaa  aaay 
SVNCROMIZATION   with   WWV 


I    13    INDICATOR   

Comat  on  whan  ID,«f    la  actliatvcl,    FLASHES 
at   10   mtnutaa,  Olffarant  AUQIQ  TONES  «ra  pro 
ilucad  Hom«iit«r|ly  al  e  and  9  mlfiut*a  with 
oi^ntlnuoua  TUNE  at   10  tnlnutsB 

YOUR   CALL    HERE 


.S    INCH    HIQH 
INTENSITY    ORANQE    LEDs 

ll*aifBblB    at    ?0   FEET    or  MOItEl 


MP 

Aijilltlan    Dl    optfDIial  TEMPEflATtfRE 
componaniB    (avaEUbl*  «aparat*ly) 
will  altew  ramat*  i^nip^rstur*  dlaplay 


HIBH    IMPACT 
MOLDED    CASE 


RFI    PROTECTED 


EOTME    INDICATORS 
3  COLOflS  tit  LEOa  ahow  whIcK 
ttmazori*  Eb  b*lna  diaplaytd 


AUXILLARY    TIMER    OUTPUT 

Provldva  on*  QN  and  o^#  OFF  «* tpAirtt   p*f  S4 
tiaur  pei'lad  an  LOCAL  ZOME.        Will  drl>va  ralay 
or  triBQ  itf  contrO'l  a)tt*rn4l  apptlaneaa. 
Paokpacial  Swllcti  Incluilad 


IS    VOLTS    AC    on    DC 


ADJUSTABLE    BRIGHTNESS 


mm  m& 


T.M. 


I*   a   full  blown   MICROPROCESSOR 

pnrf  ROM    that  unllka  i»th*r^  atantfard 

ClO'&lc  iC'i  it  nflowa  ancapilonal 

f  i  a  j[  Iblil  ty.     Afmoat   b    yasr   In 

da  vqiopmBiitj  It  me^a*  dbfolata  pthaT 

ctveic  da»ign».  Own  tfia  moat  advanctd 

Station  Clock  on  Ih*  mar)(at  at  oiir  amnzing 

low   prical     DEVELOPED  AKO  SOLO  ONLV  BT 

aULLET  ELECTnOIJICS    AND   DUR    AUTHORIZED   DEALE 


49.95 


COMPLETE   KIT    INCLUDIMQ   CASE   & 

WALLPLUG   MFMR    FOR    117VA0 
OPERATION. 


FILTERED    HEDULATED 

OH   BOARD   POWER   SUPPLY 


QUARTZ    CRYSTAL 

TIMEEASE  and  HATTEllT  BACMUP  Ualiaa  unit  immuns  lo  pow*r 
fadaa.  Itn*  nol««  or  AC  failutaiL 


QUALITY    PC    BOARDS 

SOLDER  MASKED       Parti    |i}c;«liana   printod   on  top 

READOUT  BOARD  mat«a  diractly  with     clock   boarif 
Only  FOUN  WIRES  r*quif*d 


79.95 

WIRED 
AND  TESTED 


92.50 


WITH   REMOTE   TEH^. 
OPTION   ON   WIRED   UNIT. 
(INCLUDES    CALiaRATION) 


Remote   Temperature   Option  $9.93 

Conalata  ot:  V  to  F  IC>  UUra  atabi*  Voting*  Rvf#r*ncB, 
lilfitltUirn  callbrstlan  paim  praclilon  raalctofa  and  mlac. 
eomponantv  -20F  to  -laoF  range  Coax  cabia 

{^0174^  r*quirad    for  runa  ovar  10  faat    <no1  fncludtd) 


Sound  Effects  Kit  $18.50 

TKfi  SE-01  tja  CQmpleIc  kiLlhflf 

CMjniamg  alrtbe  pgrTj  lo  build  a 

--    •     -  pfocjrammable  sound  eM«cts 

^  ^  gePBTdiOr     Dssicm^d    droLind 

\ii:  wittki^  '^^    ^^^'    ^^*^^    Instrumenls 

*  ^  SN7M7T    Soufld    Cfifp.    ma 

w  '     .^f^^"kl  '  board  prgvjdes  banhs  uj  MtN( 

■t^,^T^    iLMlj^fc*  >  ^^^    swilcnes    and    pots    to 

prpgr^rr?     ih^     vsfidvjf     cgm- 

binations  oHiie  SLF  Osciilalor, 

VCX>.    Noise.    One    Sfrb!.   and 

E  r\i/&lope  CorHiols  A  Q  u  aU  Op 

Amp  IC  is  us^  tii  im  [Yemeni 

an  Adjuslable  Pulse  <5flrieifa' 

far,    I^^bI    C-nmparQloF    and 

MuUir)lex   Oscillator  tor  t/v^T\ 

mare  veraalilily   The  -S-V'  k  5" 

PC  Board  f&alLires  a  pnu(Q-iyp& 

srea  Uj  siltyvt  for  user  aoded 

Cij'CLJilTy    'Easily   progrBmmBd 

ID    duplicate    Exploitons, 

Phiaior  Guns,  Steam  Trai^na.  or 

alnioM  an   mfifiite  fiyml^ef   i5l 

Dlhtir  loundi:  Tll&  unit  t^&  a 

nrnj'l!ij>le  q1    gppllcjttiiciflS    Th^ 

iOvi    E»rit6    mtJudibS    bII    p-iiit. 

assambiy  manual,  programrfiin-d  thHris.  and  detailed  ?6^?7  cii.fp 

specif itaUons    It  mr\<,  on  a  gy'Wlery  i'noi  irheludodj    6n  botard 

tdOMW  amp  wkll  dSrivf?  9  small  speaKer  dire-ctly  &r  ihe  unit  can  bt* 

connoctedi  \.Q  your   slereo  wdh  inciHdit^le  resuils'  iSoegktM    nol 

inclueted^  76477  la  liutuded.  Avails hF?  separately  tor  $^.15  each 


A¥>8910  f>HOGRAMMABLE  SOUND  GENERATOR 

The  AY3-S910  is  a  40  pirt  LSI  chip  wil-H  three  osciNators,  Ihree 
gmpEltud©  contrgts,  programmabli  noise  generator,  three 
mtxe^s,  an  erryelope  generator,  and  three  D/A  coweners  that 
are  controlled  by  B  6lT  WORDS-  No  externial  pots  or  caps 
required,  This  chip  hooitedto  an  8  bit  mscroprocessorchipo^ 
Buss  (fiOBO,  ZBO.  &eOO  etc.)  can  be  software  conlrolled  to 
produce  almost  any  soiind.  11  wiill  play  thre-e  notechorias,  make 
bangs,  whislles.  sirens,  §urrs hots,  e;(pJosions,  bJeels,  whmes, 
Or  grunts.  In  addition,  i1  has  provisions  to  cOntrof  its  own 
memory  cnips  wiih  two  10  pons.  The  ctilp  requires  +5V  @ 
75ma  and  a  standard  TTL  ciock  oscUJator,  A  truly  mcr&i;Jib3e 
circuit 

$T2.95  W/Basic  Spec  Sheet  {4  pages} 
60  page  manual  with  S-100  interface  instructions  and 
several  pfogramming  e^ampies.  $3.00  &Ktr3 


0flfft^{   Doomsday  Alarm 

If  ycLi  have  trouble  steeping  and  you  would  [ike 
the  rest  of  the  rteighborhood  to  share  your  mis- 
erv  then  this  [ittSe  kit  will  be  for  you!  There 
is  no  way  to  accurately  describe  the  unearthly 
howis,  screams  and  tones  that  come  out  of  this 
kit.  Four  s&parate  tone  oscillators  are  miKed, 
eancellEd  and  stepped  at  a  ^/arying  rate,  10  Watts 
of  crazy  sounds.  A  cjreat  fun  ki^t  or  a  practical 
burglar  alarm.  Complete  with  PC  board  and  ^11 
necessary  components  lesi  speaker.  For  6-12 
VDC.  Q    Q^  ORDER  DA-01 

KIT 


7  Watt  Audio  Amp  Kit    $5-95 

SMALL.  SINGLE  HYBRID  IG  AND  COMPONEMTS  FIT  OH  A  f  k  3"  PC 

fiOARO  rrNCiuOEDi  iiuwsoN  lavoc  great  for  amy  project  that 

4^EEDS    AN    I N)EK PENSIVE    AMP     LESS    THAW    J^   THD    ^   5  WATTS. 
COMPATfBLE  WITH  SE-&1"  SOUhlD  KIT 


O vervoltage  Protection  Kit    $b«95 

Protect  your  expensive  equipment  from  oveivoitage 
conditions  Every  computer  should  h^^ve  one'  Works  wUh  any 
I  used  DC  power  source  Irom  10  to  2Q  volts  up  In  25  ampfi 


Super  Value 


Transformer 


MANY  OTHEfi  COMPOfrJENTS  AND  KITS  AVAILABLE 
IN  OUR  COMPLETE  CATALOG.  CALL  OR  WRITE  FOR 
FREE  CATALOG. 


Well  made,  oper*  ffame  tran^rarfngr  v^ciith  moynling-ears,  Build  a 
+5  and  il2  Supply  with  inf?>tper>sive  parts  Free  schematics  of 
several  designs.  Primary  1 17V AC.  SEC  #1  15 VAC  (n^  5 A  SEC 
#2  15  VAC  <ip  .SA  SEC  #3  aVAC  (a)  2.SA.  O^Dtn. 

spec: A L  B ONiy S; Order  2  ger-ooOS 

G6f  fr&&  723  ™^(aee  $2.95  Each 


*  MO  e.o.D.s 

*  SEND  CHECK  M.O.  OP  CN^flGE  CAI^D  MO. 

«   PHONE  OFJOEPS  ACCEPTED  OM  VISA  AMD  MASTERCHABGE  ONLV 
*■   ADO  S.'^  Fpfl  SHIPPING 

*  TX,  RES.  ADD  S'^.v  STATE  SALES  TAJt 

*  ALL  FOftEiGM  ORDERS  ABD  130" ■  FOR  SHiPPmG  CHARGES; 
U   S  FUNDS  ONLY 

(214)  278-3&&3 


The  Greatest  Breakthrougli 
In  Electronic  Music  Ever! 


Super  Mu«lc 
Maker 

REVISION  2 

$Z4*95 


{Basic  Kit) 

Does  f^oi  \nc!uii$  £pea*ef 
switches   <?r   27m  RDIW, 


Doorbells 


Millie  SoKe» 
Stflr«  Di«pLay» 


Now  you  cari  ptay  hundreds  ol  songs  usinci  the  Bullet  Super 
Music  Maker.  The  unit  features  a  single  laclory 
programmed  rnictoprocessor  IC  I  hat  comes  wi^h  20  pre- 
prDgrammed  short  tunes  8y  adding  EheaddiliODal  PflOWS 
{270e'st  She  5y&tenn  can  t>e  expanded  lo  play  up  to  1000 
Holes  f>er  PROM,  Ju$t  think  .  a  compact  eJectroniic 
tnstmrTrerl  Ihat  wiN  play  dozens,  hundreds  or  even 
thousands  of  soiections  of  music.  The  kit  comes  with  all 
el^tronic  componenls  (Iass^  ihe  PnOM}«  and,  a  drilled, 
plaled  and  screen e<^  PC  Board  which  measures  4"  .«  4Vi" 
The:?  walJ  8mpitf]«r  seciton  is  on  tlie  same  PC  board  artd 
dfi^^es  an  B  ohns  spealker  fnot  IncJudedJ,  Iroin  a  whisper  to 
ear  splittir^g  votume  Strice  the  untt  works  ontaVDCor12 
VAC*,  vetijcie  or  portabte  ooeratlon  is  possible.  What  do 
you  get  for  424.957  Everything  but  a  spoAker,  tmniforrner, 
case,  switches,  and  PROM,  AddiUonal  2708  albums 
corit^lning  popular  tunes  are  available  lor  St&.OO  each  or 
you  tari  program  your  ov^n  PROMS  using  mformaliort 
provided  wit-h  the  kit  instrijctions  Lists  of  a^ailahle  PROM 
albums  are  available  on  request  r/Vore.  Untt  ptays 
efecffonic  mii^ic  one  note  at  a  t>mo,  it  is  not  possibly  t0p!&y 
chords  Of  a  metody  with  harmony  simuitaneousty.  I 
*■  Envelope  Oanlrol  gives  decay  to  notes. 

*  "Hex\  lune'"  feature  allows  sei:tuenlial  playing  ot all  songs. 

*  On  board  inverter  aHows  single  voltage  (MS)  operation. 

OPTIONAL  ACCESSORIES 

DIP  Switchea     One  S  pos..  One  5  paa.  S.OO/Set 

(Can  be  directly  soldered  to  PC  Bd,  to  access  tunes) 

Rotairy  Swllchai     Two  5  position  B^GOfS^i 

fFof  «mo1e  wifing  to  PC  Bd  to  access  tunes) 

AUractlva  PlaHtlc  Oasa  6-50 


Wallti^ue  Tranilormer 

{For  operation  on  117VAC  tiouse  voltage) 


3.00 
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DIRECTORY 


San  Jofic  CA 

Ray  fir<=:a^i  nt^wesl  Amattrur  Radio  ^itort.',  Ntw  & 
used  AiJiiiteQr  Radiu  sjiles  &  service.  Wti  feature 
Kenwcxjd^  KjOM,  A^den,  Taesii^  Ten-Tec, 
Santec6t  many  more.  Shaver  Radio,  Inc^,  1378 
So.  nascam kve.,San]i^CA^i2B,m^Um. 

San  Leandro  CA 

f>[:]e<:^idli:ing  in  Ainateur  RadifiTtst  Ciiidef;.  We 
piibliih  the  most  accurate  F.C^C  exam  prepa- 
ration malc^rial  iti  ihe  country  according  to  M- 
ttrs  on  fik  frrjtn  hums  rtahu^wldl^  (.k'nural^  Ad- 
vanced, and  Extra  Class  manuals  available. 
Ba^h  ELducaliottdl  Services,  519  E!;tudilln 
Avenue,  V-Q.  Box  3U5.  Sbh  I^^andm,  CA 
94577.  332-5^0. 

Denver  CO 

Experiincntef £  paradise!  Electronic  and 
meehmnical  comiKjnents;  for  computer  petjple, 
audio  people^  Ifanis^  mbol  buttdcK.  cspcri- 
menters.  (.!)pen  sb:  da%?;  a  wt-ek.  Catewav  Eleo 
Ironies  Corp.,  2*0^  \\'.  44 ih  Ave.,  Denver  CO 

Cplu  tubus  GA 

KEN  WOOD—  YAESU—  DKAKE 
The  world's   most   fantastic  amateur  show- 
room) You  gplta  see  il  to  belitvc  itl  Haditi 
WhfikA^lf^  2012  Auburn  Avenue^  Cktimnbus 
CA  31906,  56^7000. 

Preston  ID 

RcwR  WB7BYZ,  has  the  Larg^l  Stock  of  Ama- 
ieiir  Gear  ifi  thu  Intermountain  West  anti  iha 
Best  Prices.  [Jail  me  fear  all  vour  ham  needs. 
floss  Distribiitiiig,  7S  So*  Stated  Preslon  ID 
B32a3,  SSS-iifiSO. 

terr«  Haute  IN 

YoLLT  ham  headquartKHi  itx:ated  in  tlio  ht^art  of 
the  mjdwcst.^  ffocKiiir  Electrraiics^  Inc.,  43B 
Meadows  Slioppnig.  Cenlcr.  T-O.  Box  200  L 
Terre  Haute  IN  47^,  2:^I4.'i6. 

Littleton  MA 

i 

The  ham  store  of  H,E,  you  can  rely  on  ►  Ken- 
wiMd,  l(]OM,  Wdstiru  Yaesu,  rtenTmrt,  KLM 
anips,  B&W  switches  &  wattmeters.  Whistler 
radnr  detttjtorNj  Bcjiitat,  Rcgencv.  antenna.^  bv 
iMTStiu,  Wilson,  Hustler,  QAM.  TEL-COJhI 
Inct  Communicalions  ^  Elwtmttics^,  <J75  G^eal 
Kd.,  Rt.  1I§,  LitdBton  MA  Q1460,  486-3040. 

St.  Louis  MO 

ETtperimenters  paradueE  Electronic  and  me^ 
djanicat  eomponenis  Jor  computer  pwiple, 
audit}  people^  hums^  rtibot  builders,  eKpcri- 
mcnlers.  Open  ^\K  days  a  ^eek.  Gabeifl^ay  Eleiv 
tmiiies  Corp,,  81^-25  Page  BLvd^,  St  Lou^ 
MO  63LW,  427-Blie. 

Phib.  PA/Camden  NJ 

Waveguide  fit  ctnixial  microwave  components 
&  ixjtiipTnt'nt.  LalHirotorv'  jj^ade  lest  instru- 
menlt,  power  supplies,  Buv^  sell  &  trade  all 
pcrpubr  niake^^  liF,  Gflj  FaR+  ESI,  Soreilwjn, 
Singer,  etc,  Lecbnonic  Rc^e^rch  Labs.,  14^1 
Ferfv  Av«.,  Camden  NJ  08104,  541-4200* 


Syxacuse-Rome-Utica  NY 

Featuring:  Kenwtmd,  Yaesu,  (COM,  Drake, 
Ten-Tec^  Swan,  EkaiTrou,  .Alpha^  Robots  MFJ^ 
Tempo,  Astion^  KLM^  Hy  Cain,  Mosle^N 
Lareen,  Cushcrafl,  Ktistler^  Mini  Products.  You 

won't  be:  f!isiap)>ointL!d  with  equip [[ient'''5jen'i<:'e. 
Radio  World.  Oneida  County  Airport-Termi- 
ni Building,  Orifskany  m  13434,  337^4)203  ^ 

Winston-Salem  NC 
AMATEUE  RADIO  REPAIR 

Professional  service,  reasonable  rates,  all 
brands,  USA  KDK  repair  center.  Amateur 
Radio  Repair  Cenier,  1020  Brookstown  Ave., 
WiriMuri-Salem,  NC^TlOl,  725-7500. 

Columbus  OH 

All  major  brands  featured  in  the  biggest  and 
hosk  ham  store  for  tnUes  aruul^.  CcJme  in  and 
twTit  the  knobs  before  y{>u  buy.  UnHicT^I 
Amateur  Radio,  Inc.,  1280  Alda  Dr..  Res-^nolds- 
bur^  (Gulujubus)  OK  434)&S,  Bfi6-43b7.^ 

Scranton  FA 

lC:t>M,  Bird,  CiLshCraft.  Beekxnan,  Fluke, 
Larscn,  Iturfler,  ArUenna  SpecialL^its,  Ajrtron, 
Avanti,  Belden,  W2AU^W2Vs,  CDE,  AEA, 
Vibrnpiex,  Ham- Key,  CES,  Am  phenol,  Sony, 
Fancm/CourJer,  BArW,  Ameco,  Shure.  La  Rue 
Eloctronics,  1112  Crandview  St,,  Sdrantcin  PA 
18S09,  343- a  124, 


Houston  TX 

Experimenters  paradisef  Electronic  and  me- 
chanseal  con)pomT]tJ^  for  compLitcr  people, 
audio  people,  hams,  rolxjt  builders,  esperi- 
menters,  Op<:n  m.  d&ya  a  wt?ek,  Gateway  Elet- 
titmlcs  Inc.,  8932  Clarkcrest^  Houston  TX 
77063.  97*'6S75. 


San  Antonio  TX 

Complete  2  way  service  shop.  Call  Dee, 
W5FSP.  Selling  Xntenna  Specialists,  Avantt, 
Azden,  Bird,  Hy-gain,  Standard,  Vibroplex, 
Midland,  Henry ^  CushCraft,  Dielectric, 
Hustler,  ICOM^  MFJ,  Kye,  Shurc,  Cubic, 
TeuipOj  Ten- Tec  and  utliers.  Appliance  & 
tjqiupment  Co-.*  inc*,  2317  Vance  Jackson 
Roai  San  Antonio  TX  78213,  734^7793. 


DEALERS 

Your  company  name  and  message 
can  contain  up  to  25  words  form  Ut- 
ile as  $150  yearly  (prepaia),  or  $15 
per  month  (prepaid  quarterly).  No 
mention  of  mail-order  btmness  or 
area  code  permitted.  Directory  text 
and  payment  must  reach  us  f>()  days 
in  advance  of  publication.  For  ex- 
ample  y  advertising  for  the  July  issue 
must  be  in  our  hands  by  May  ht. 
Mail  to  73  Magazine,  Peterborough 
NH  03458.  ATTN:  Nancy  Ciampa. 
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IV/iat's  so  neu;  about  the  902? 


WARC  Bands  Factory  Installed  I 

Your  FT-902DM  wont  be  "obsoleted"  when  the 
new  bands  become  avajlabia 

Trye  Reading  Frequency  Counter! 

No  need  to  recalibrate  when  changing  bands  or 

modes. 


Diode  Ring  Receiver  Front  End  I 

The  industry-standard  dynamic  range  of  the 
FT-901  DM  is  now  better  than  ever, 

Curtis  8044  IC  Keyer! 

Full  dot  and  dash  memory  are  now  provided  on  the 
buift-rn  keyer. 


Whafs  more,  the  FT-902DM  retains  these  great  features  of  the  '901: 


ft 


Variable  IF  Bandwidth 

Built-in  memory  system 

Audio  peak  CW  filter 

IF  rejection  tuning 

SSB,  CW,  AM.  FM  and  FSK 


Digital  pFus  analog  readout 
RF  speech  processor 
Highly  stable  PLL  local  oscillator 
Plug-in  modular  construction 
AC  and  DC  operation  built  in 


The  FT-902DM  . . .  designed  to  give  you  the  competitive  edge  I 


Price  And  Spectficalions  Subject  To 
Change  Without  Notfce  Or  Obligation 
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YAESU  ELECTRONICS  CORP.  6651  Walthall  Way,  Paramount,  CA  90723 
Eastern  Service  Ctr.,  9812  Princeton-Glendale  Rd.,  Cincinnati,  OH  45246 


(213)633-4007 
(513)874-3100 
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IF  shift,  digital  display,  narrow-wide  fiiter  switch 


The  TS-530S  SSB/CW  transceiver  im 
designed  with  Kenwood's  latest ,  most 
advanced  circuit  tectinology,  providing 
wide  dynamic  range*  high  sensitivity, 
very  sharp  selectivity  with  seiectable 
filters  and  IF  shift,  built-in  digital  display, 
speech  processor*  and  other  features  for 
optimum,  yet  economical  operation  on 
160  through  10  meters. 

TS-530S  FEATURES: 

•  160-10  meter  coveMge,  incliidiiig  three 
new  bands 

Transmits  and  receives  (LSB.  USB,  and 
CW)  on  all  Amaleur  frequencies  between 
L8  and  29.7  MHz,  including  Ihe  new  10. 
18.  and  24  MHz  bands.  Receives  WWV 
on  10  MHz. 

•  Built-in  digital  display 

Large,  slx-dlgil,  fluorc^Lent-tube  dtmlay 
shows  actual  receive  and  transmit  fre- 
quencies on  all  modes.  Backed  up  by 
analog  subdiaL 

-  IF  shift 
Moves  IF  passband  around  received 
Signal  and  away  from  interfering  signals 
and  sideband  splatter 


*  Nairow/wlde  filter  comblnatfona 

Any  one  or  two  of  iJircf-  optUvnal  fillers 
. .  /YK-88SN  (l.S  kHz]  SSB.  YK-88i- 
(600  Hz)  CW,  YK-88CN  (270  Hz]  CW  .  ,  . 
may  be  installed  for  selecting  [wllh  "N-W" 
swttch)  wide  and  narrow  bandwidlli^  on 
CW  and/or  SSB. 

Wide  receiver  dynamic  range 

Greater  immunity  lo  strong-signal  over- 
load, with  MOSFET  RFamplllier  operaiing 
ai  low  level  for  improved  IMD  cliaracLer- 
i sties.  Junction  FETs  in  balanced  mixer 
with  low  noise  figure,  and  dual  resonator 
for  each  band. 

*  Built-in  speech  processor 

Combines  an  audio  compression  amplifier 
with  change  of  ALC  time  constant  for 
extra  audio  purtch  and  increased  average 
SSB  output  power,  nith  suppressed 
sideband  splatter. 

•  Two  61465 '&  in  final 

Runs  220  W  PEP/ISO  W  DC  input  on 
all  bands, 

•  Advanced  single -conversion  PLL  system 

Improved  overall  stability  and  improved 
transmit  and  receive  spurious 
characteristics. 


MmtcMng  accessories  for  fixed- station  operation: 

*  SP-230  external  speaker        •  AT-230  antenna  tuner/ 
with  seleciable  audio  filters       SWR  and  power  meter 

*  \TO-240  remote  VFO  •  MC'50  desit  microphone 
Other  accessories  not  shown: 

*  \TO-230  remote  digital 


•  Adjustable  noise -blanker  level 

Puise-typc  [such  as  igniiion)  noise  ts 
eliminaled  by  built-in  noise  blanker,  with 
fronl-panel  threshold  level  control. 

RF  attenuator 

The  20"dB  RF  attenuator  may  be  switched 
Jji  for  rejecting  IMD  from  extremely 
strong  sign  a  is. 

•  Optional  VFOs  for  Oexibility 

\TO-240  allows  spiit-irequency  operation 
and  other  applications.  VFO-230  digital 
VFO  operates  in  20'Hz  steps  and  includes 
five  memories  and  a  digital  display. 

RIT/XIT 

Front-panel  RIT  (receiver  incremenlal 
tuning)  shifts  only  the  receiver  frequency. 
for  tuning  in  stations  slightly  off  fre- 
quency. XIT  (transmiiier  incremental 
tuning)  shifts  only  the  transmitter  fre- 
quency, for  calling  a  DX  station  listening 
off  frequency* 

More  information  on  the  TS-530S  is 
avallal>le  from  all  authorized  dealers  of 
Trio-Kenwood  Commmiications.  inc.. 
nil  West  Walnut  StreeL  Compton* 
California  90220. 


KENNA/pOD 

^ . ,  pac€S€itrr  in  amateur  raiHo 


VFO  with  20-Hz  steps,  five 
memories,  digital  display 

•  TL-922A  linear  amplifier 

•  SM-220  Station  Monitor 

•  KB-I  deluxe  \^0  knob 

•  PC  I  phone  patch 

•  HS-5  and  HS-4  headphones 


HC-IO  digital  world  clock 
\Tt~88C  1500  Hz)  and 
yK'88CN  (270  Hz)  CW 
filters  and  YK-B8SN  fl.8 
kHz)  SSB  narrow  fiiter 
MC  30S  and  MC  35S 
noise-canceling  hand 
microphones 


Specifications  and  prices  are  subiect  to  change^  \rithout  noiice  or  oblitiaHon, 


